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PREFACE 



The Trustees having been pleased to authorize the 
preparation of a monograph embracing the scientific 
results of the exploration of Christmas Island by 
Mr. C. W. Andrews during a visit extending over ten 
months in 1897-98, I was requested by the Director to 
make the necessary arrangements, and obtain the assistance 
of the several members of the stafi of the Natural History 
Departments in the British Museum and other gentlemen 
(whose names will be found in this work), without whose 
kind co-operation Mr. Andrews' task would have been an 
impossible one. 

The valuable help of various special artists had also to 
be secured to illustrate the work, and within rather over 
a year from the time of inception the volume has been 
completed. 

By Professor Lankester's desire, this monograph has 
been restricted to a description of the Physical Features 
and the Geology, together with the Land Fauna and Flora 
of the island. 



VI FRBFACE. 

It ia hoped that the satisfactory manner in which this 
work has been accomplished may result in the issue of other 
equally valuable monographs under the auspices of the 
Trustees, by the staff of the Museum, dealing with similar 
geographical units hitherto neglected. 

HENRY WOODWARD. 

Gbological Defarthent, 

Bbivibh Museum (Natuaaxj Histobt). 
Felyruary^ 1900. 



AUTHOE'S PREFACE, 



The present volume contains an account of ike collections 
and observations made by me during a stay of about ten 
months in Christmas Island. 

This period included all the seasonal changes, and it is 
hoped that the collections of plants and insects are fairly 
complete. 

In a few instances specimens obtained by previous 
collectors are described. 

The collections of marine animals are discussed elsewhere. 

I wish especially to express my sincere thanks to the 
Trustees of the British Museum, who granted me the 
necessary leave of absence, which, owing to the difficulty of 
reaching the island and the still greater difficulty of getting 
away, was prolonged considerably beyond the time that 
was at first thought necessary ; to Sir John Murray, whose 
generosity in defraying the necessary expenses rendered 
the expedition possible ; to Mr. George Clunies Boss, of 
Cocos-Keeling Islands, and his brother, Mr. Andrew Ross, 
for their hospitality, and assistance in numberless ways 
during my stay ; to their nephew, Mr. H. Ross, a resident 
for some years on the island, whose knowledge of bush- 
life in general was of the greatest assistance to me ; 
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and lastly, to Mr. W. A. Wilkinson, the Engineer to the 
Ohristmas Island Phosphate Company. 

I am also greatly indebted to the contributors of the 
various sections of this book for the trouble and care they 
have taken in working out the collections I was able to 
send home. 

CHAS. W. ANDREWS. 

Geological Department, 

British Museum (Natural History). 
February, 1900. 



INTEODUCTORY NOTE. 



Chbistmas JsLAiXD, in the Indian Ocean, appears to have been known 
to navigators from about the middle of the seventeenth century. 
Dampier and other voyagers sent boats ashore, but, until the year 
1887, no person appears to have been able to penetrate beyond 
a few hundred yards from the landing-places, because of the 
steep and rugged cli£fis, covered with dense tropical vegetation, 
by which the island is everywhere surrounded. 

In 1887 Captain (now Bear- Admiral) Pelham Aldrich, E.K., 
visited the island in H.M.S. " Egeria," and with the assistance 
of a party of blue- jackets cut a way up the cliffs, encamped on 
the highest point of the island, and made some explorations towards 
the interior. In consequence of Captain Aldrich's discoveries during 
this expedition, the island was formally annexed to the British 
Crown in the following year. In the year 1897 a Company 
acquired the lease of the island, and arrangements were immediately 
made for its thorough exploitation ; — an agricultural rent is paid 
to the Government, in addition to royalties on all minerals and 
timber that may be exported. 

The total area of the island is about 43 square miles, and in 
some parts it rises to over 1,000 feet above the level of the sea. 
Besides being the home of numerous endemic and other species 
of animals, it is completely covered by a luxuriant tropical 
vegetation. Down to a few years ago it was probably the only 
existing tropical island of any large extent that had never been 
inhabited by man, savage or civilized. Its interest, from a scientific 
point of view, is further increased by the fact that it is at least 
190 miles distant from any other land, and is surrounded by 
an ocean in which the depths exceed three English miles. 



X nrrEODVCTOfiY note. 

It seemed highly desirable that this interesting island — which 
was evidently an upraised coral atoll — should be carefully examined 
and described by a competent naturalist and geologist, before being 
opened up by Europeans for agricultural and commercial purposes. 
Accordingly it was arranged with the Trustees of the British 
Museum that Mr. C. W. Andrews, B.Sc, F.G.S., of the Geological 
Department, should be granted leave to carry out this exploration. 
I undertook to pay all the expenses, and to present a complete 
set of all specimens procured to the National Collection. 

During the years 1897 and 1898 Mr. Andrews carried out the 
exploration with great success, notwithstanding many disappoint- 
ments, drawbacks, and hardships. He has enriched the British 
Museum with unique and extensive collections, and it will, I think, 
be admitted that in the present elaborate report we have the best 
account of a true oceanic island that has ever been published. 

It has not hitherto been possible to watch carefully the 
immediate effects produced by the immigration of civilized man 
— and the animals and plants which follow in his wake — upon 
the physical conditions and upon the indigenous fauna and flora 
of an isolated oceanic island. I hope to arrange that this shall 
be done in the case of Christmas Island, at the same time that 
farther explorations are undertaken, for Mr. Andrews' detailed 
report will enable this to be carried out with every prospect of 
success, and in a scientific manner. 

Mr. Andrews, and the other officials of the British Museum who 
have assisted him in his investigations, are to be congratulated on 
the production of this excellent monograph of an oceanic island, 
which forms a most valuable addition to natural knowledge. 



JOHN MUERAF. 



Ohallekger Lodge, Wakdie, 

Edikbttboh. 

Fehrmty 15, 1900. 
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CHRISTMAS ISLAND (INDIAN OCEAN). 



HISTORY AKD PHYSICAL FEATURES. 
By C. W. Andrews, B.Sc, F.G.S. 

Cheisthas Island, the subject of the present monograph, lies in 
the eastern part of the Indian Ocean, in S. lat. 10° 25', E. long. 
105° 42'. Java, the nearest land, is about 190 miles to the north, 
while some 900 miles to the south-east is the coast of North- West 
Australia. A little to the south of west, at a distance of 650 
miles, are the two atolls of Cocos and North Keeling, and 
to the north of these Glendinning Shoal. The submarine slopes 
of the island are very steep, and soundings of upwards of 1,000 
fathoms occur within two or three miles of the coast: at this 
depth the bottom was found to consist of globigerina ooze. To the 
north is Maclear Deep, in which 3,200 fathoms were found, and to 
the south and south-west is the more extensive Wharton Deep, 
with upwards of 3,000 fathoms. The island, in fact, forms the 
summit of a submarine peak, the base of which rises from the low 
saddle which separates these two abysses, and on the western end 
of which the Cocos- Keeling Islands are situated. 

The first mention of Christmas Island occurs in a map by Pieter 
Goos, published in Holland in 1666, in which it is called Moni. 
In subsequent maps this name and that of Christmas Island are 
applied to it indifferently, but it is not known by whom the island 
was discovered and named. The earliest approach to a descriptive 
account is found in Dampier^s ** Voyages '* [1],* in the following 
passage : — 

** After leaving New Holland, the ship tried to make Cocos, 
but was driven to a more easterly course, and met nothing 
of remark till the twenty-eighth day. Then we fell in with a 
small woody island in lat. 10° 20' S. It was deep-water about 
the island, and there was no anchoring ; but we sent two canoes 
ashore, one of them with the carpenters to cut a tree to make 
another pump; the other canoe went to search for fresh water, 
and found a small brook near the south-west point of the island, 
but there the sea fell on the shore so high that they could not 
get it off. At noon both the canoes returned on board, and the 

^ The numbers in square brackets refer to the list of papers, etc., relating to 
Christmas Island given at the end of the volume. 
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carpenters brougjht on board a good tree ; the other canoe brought 
aboard as many boobies and man-of-war birds as sufficed all the 
ship's company when they were boiled. 

"They also got a sort of land animal, somewhat resembling a 
large crawfish without its great claws. The island is a good height, 
with steep cliffs against the south and south -west, and a sandy bay 
on the north side, but with very deep water steep to the shore." 

The date of Dampiers visit was March, 1688. The next 
account of the island is given by Captain Daniel Beekman, in 
1718 [2]. He remarks that '' the island looks exceeding pleasant, 
being covered with lofty trees, and may be known by the following 
directions: — Coming from the north-westward, it appean* pretty 
high, with a saddle in the middle; the westernmost land is the 
highc'it, trenching away to the northward to a low, flat point; 
the easternmost point is low, but bluff. I sounded within eight 
miles of the low point, but had no bottom with the 100-fathom 
line out. The island is about seven leagues from east to west." 

This writer gives a remarkable sketch, in which the heights are 
ridiculously exaggerated, the hill over the north-western point 
being made to look like a mountain with three peaks ; his estimate 
of the length of the island also is much in excess of the truth. In 
1771 the "Pigot," East Indiaman, attempted to find an anchorage, 
but fniled. The crews of this and other passing vessels reported 
the occurrence of wild pigs, coconut-palms, and lime-trees, none 
of which really existed. The first attempt at an exploration of the 
island was made by the frigate "Amethyst" in 1857, from which 
a boat's crew was landed with the object of attempting to reach 
the summit, but the inland cliffs proved an insuperable obstacle, 
and the ascent was abandoned. 

In 1886 the surveying vessel, ** Flying Fish" (Captain Maclear) 
was ordered to make an examination of the island. The coast was 
found to consist of limest^me cliffs, and it was only after sailing 
nearly all round the island that an anchorage was found in a bay 
with a white shingle beach on the north coast. To this the name 
Flying Fish Cove was given, and it is now the site of a small 
settlement. Another white beach was seen towards the north- 
west point, but no anchorage was found near it. A number of 
men were landed, and collections of the plants and animals were 
obtained, but, since the island seemed of little value, no serious 
attempt at exploration was made [3]. 

In the following year H.M.S. "Egeria" (Captain Pelham Aldrich) 
called at the island, and remained about ten days. Captain Aldrich 
and his men cut a way to the top of the island, and sent home a 
number of rock specimens obtained on the way, and Mr. J. J. Lister, 
who accompanied the expedition as naturalist, made extensive col- 
lections both of the fauna and flora, but had not time to penetrate 
to the middle of the island [4-6]. 

The island was fonnally annexed by H.M.S. ** Imperieuse" in 
June, 1888, and placed unrler the Straits Settlements Grovernment. 
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Tn 1890 H.M.S. " Redpole " called at the island for a few hours, 
and Mr. H. N. Ridley, of the Singapore Botanical Gardens, who was 
on board, collected a numbtr of plants not previously recorded, and 
has written an interesting account of his visit [8]. 

Although Messrs. Lister and Ridley had made valuable collections 
of the fauna and flora of the island, the shortness of the time at 
their disposal rendered it impossible for them to penetrate far 
into the interior, or to make any examination of the geological 
structure. Nevertheless, the rock specimens brought back by the 
"Egeria" showed that the island probably consisted mainly of 
coral and foraminiferal limestones, resting on a basis of volcanic 
rocks; and a very interesting paper, in which the results of the 
expedition were summarized, and the probable structure of the 
island discussed, was published by Rear-Admiral Sir W. J. L. 
Wharton in the proceedings of the Royal Geographical Society 
for 1888 [7]. 

It seemed desirable, however, that a more complete examination 
of the island should be undertaken, and, if possible, collections 
should be made at different seasons of the year, and in 1896 
Sir John Murray generously offered to pay the expenses of such an 
expedition. I was fortunate enough to be able to avail myself of 
this opportunity, and, the Trustees of the British Museum having 
granted the necessary leave of absence, I left England at the 
beginning of May, 1897. At that time the only means of access 
to the island was by the sailing-vessels belonging to Mr. G. Clunies 
Ross, of the Cocos-Keeling Islands, which are employed in carrying 
various supplies from Batavia to those islands, and on their way 
down usually touch at Christmas Island to land stores for the 
little colony established in Flying Fish Cove. Unfortunately, 
one of these vessels had left shortly before I arrived in Java, and 
I therefore had to wait some weeks before an opportunity of 
getting to my destination occurred ; but at length, on July 23rd, 
T sailed from Batavia in the ** J. G. Clunies Ross," a yawl of about 
46 tons burden. After a rough passage of live days we sighted the 
island from the south-west, ha\'ing run past it in the night. Wo 
arrived off Flying Fish Cove soon after sunset, but did not anchor 
till the following morning (July 29th). 

Seen from the south-west, the island appears as a long green 
ridge, nearly level at the top, there being only slight elevations at 
the north-west and south-east ends. The ridge descends seaward 
in a succession of terraces, the upper ones bounded by comparatively 
gentle slopes, the lower by a high and nearly vertical cliff, below 
which there is a narrow platform sloping gently down to the sea 
cliff. This is usually about 15 to 30 feet high, and is much undercut 
by the heavy swell that is continually breaking against its base. 
On approaching nearer, it can be seen that the whole island is 
covered by a dense forest, broken only by the grey face of the high 
inland cliff which runs round the greater part of the island, rising 
like a wall above the tall trees growing on the shore terrace. 
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Christmas Island — Physical Features, 5 

The outlines of the land, as seen from the south-west, east, 
and north, and sections across it at yarious points, are shown in 
Figure 1 and in the map. 

From these it can he gathered that the island consists of a 
central plateau, highest towards the north and east, and descending 
to the sea on all sides hy a succession of terraces, separated hy 
slopes or cliffs. In most places the arrangement of these, from the 
edge of the plateau downwards, is — (1) a steep slope strewn with 
hlocks ; (2) a broad terrace, followed hy a similar slope (this 
seems to be wanting on the south) ; (3) a second terrace, 
terminating in a cliff 200 or 300 feet high ; (4) the shore terrace, 
sloping gently down to the sea cliff; (5) the present fringing reef. 
There are, however, many local differences, the more important of 
which will be noticed below. 

The greatest length of the island is from North-East Point to 
Egeria Point, a distance of about 12 miles. The greatest width is 
from I^orth-East Point to South Point (see Map), about nine 
miles ; the least on a line drawn north and south through Murray 
Hill, about three and a half miles. The total area of the island 
may be roughly stated as 43 square miles. 

In giving a general acpount of the physical features of the island, 
it will be convenient to begin with the fringing reef, and then deal 
successively with the higher terraces, concluding with the plateau. 
There are, besides, one or two localities which will need a some- 
what more detailed description. 

The Fringing Reef. (Fig. 2.) 

If the coast be examined in a boat, or from the edge of the sea 
cliff, it is found that round the greater part of the island there is 
a submarine terrace or shelf, which varies greatly in width and in 
its depth beneath the surface. At Flying Fish Cove this terrace 
consists of two portions — an inner, which is partly dry at low- 
water, and outside this and about two fathoms below it, a second, 
which slopes away seaward to about 20-30 fathoms, beyond which 
the water deepens suddenly. The upper reef is best developed at 
the northern and southern ends of the cove, and is almost absent in 
the middle. It exactly resembles the reef flat of an atoll. At 
low-water it can be seen to be composed of blocks of coral cemented 
together and forming a smooth, hard surface, like concrete, bored 
in all directions by marine worms. Some of the individual coral 
masses are of considerable size, and the section of one spherical 
mass was about four feet' in diameter. On the surface of the reef 
are numerous loose blocks and large plate-like masses of coral, and 
towards the beach are a number of enormous masses of white 
f oraminiferal limestone which have fallen from the high cliff above ; 
some of these are 20 feet high and 30 or more long, and several 
have trees growing on them. In one case a block has rolled a dis- 
tance of 50 or 60 yards out on to the reef flat. At the lowest tides 
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the greater part of the surface of the reef is covered with water 
less than a foot deep, though there are a few holes of greater 
depth. In some places there are clumps of a small branching 
madrepore of considerable extent, the tops of which are exposed 
for nearly a foot for some time at low-water. Except for these 
there are only a few small corals in the deeper pools, and the chief 
inhabitants of this part of the reef are holothuria and small 
echinoids, which live in holes in the rock. The outer rim is raised 
from a foot to eighteen inches above the surface of the water of the 
lagoon. It consists mainly of flat blocks of coral overgrown and 
cemented together by a thick coating of bright red nuUipores, and 
is cleft by numerous deep fissures and channels, through which the 
water thrown over it escapes ; it is on the sides of these fissures 
that the corals seem to flourish best. The reef flat at the northern 
end of the cove is of much the same character. 

Standing on the nullipore-covered edge of this upper reef, the 
outer lower reef can be seen through the one or two fathoms of 
clear water that cover it. Its purface is studded with masses 
of various species of corals, separated by areas of coral 8and. As 
above mentioned, this reef slopes away gently to about 20 fathoms, 
beyond which the water deepens * suddenly. At the southern end 
of the bay it is interrupted, and at Smith Point no bottom was 
found with 30 fathoms close to the cliffs. 

A little south of the middle of the cove the reefs are interrupted 
by a boat-channel forty to fifty yards wide, which runs up to the 
beach. Its bottom slopes gently down to four or five fathoms, and 
is composed of coral shingle ; beyond this patches of coral appear, 
and it passes into the general surface of the lower reef. 

Except at West White Beach and a few small bays with beaches 
on the east coast. Flying Fish Cove is the only place where any 
part of the fringing reef is dry at low- water. Round the greater 
part of the island the foot of the cliff is washed by the sea at all 
times of the tide, and the fringing reef, if present at all, is from 
a yard to three or four fathoms below the surface, even at ebb-tide. 
Here it seems to consist, on it<» landward side, of a platform formed 
by the cutting back of the cliff by the sea, while on the seaward 
portion coral is luxuriant, and is, no doubt, growing outward on 
the talus resulting from the denudation of the coast. 

The Sea Cliff and Beaches. (Fig. 3.) 

Nearly the whole of the coastline is formed by limestone cliffs, 
varying in height from about 15 to 150 feet or more. The latter 
height only occurs at Steep Point, in consequence of certain 
movements which will be described elsewhere ; in other places th^ 
height seldom exceeds 50 feet. The cliffs are nearly every wherci 
much undercut, and sometimes overhang to the extent of 30 feet 
or more. There are numerous caves, and occasionally these have 
openings on the shore terrace at some distance from the sea. 



REEF-EDQE AT LOW-WATER. SOUTH SIDE OF PLrINQ PISH COVE. 



-NORTH COAST COOKING TOWARDS SMITH POINT. 



8 ChriatmaH Inland. 

When a heavy sea strikes the cliffs, the air is driven through these 
passages with great violence, and sometimes accompanied by a 
column of spray 60 or 70 feet high. These blowholes are most 
numerous on the south coast, where the cliffs are exposed to the 
heavy ocean swell caused by the south-east trade- wind, which 
prevails during the greater part of the year. Along this coast the 
cliffs are cut up into narrow, ffnger-like masses, and their summit 
for some dihtauce inland is bare of vegetation, being continually 
swept by the spray. Kock-pools containing small living fish some- 
times occur on the cliff top. On the north coast, which is more rarely 
exposed to a heavy sea, the cliffs often form a continuous wall for 
long distances. The structure of the sea cliff will be described in ' 
more detail in the geological part of tliis memoir. Here it may 
be mentioned that by far the greater part of it is a section of a 
recently raised fringing reef; but in some places — e g., on the east 
coast — the sea has cut back to the older and more central parts of 
the island, and in such places the cliff may consist largely of vol- 
canic, mostly basaltic, rocks ; even when this is the case, however, 
the upper portion is usually formed of recent coral limestone. 

In one or two places the sea cliff is interrupted by beaches of 
coral shingle. The most important of these is at Flying Fish Cove, 
where it forms a crescent some 600 yards long. Towards the 
southern end it is composed of sand, but to the northward it 
becomes coarser and coarser, till about the middle it consists of 
rolled blocks of coral, and on the foreshore masses of yellowish 
limestone, apparently part of the talus derived from the cliff 
behind. At the northern end it becomes finer again. In places 
the shingle has been cemented into hard, compact rock, in sheets 
several inches thick. The top of the beach is about 15 feet 
above low -tide level, and its slope varies much, being very steep 
after a northerly or north-easterly gale, and gentler during the 
prevalence of the trade-wind, when the sea in the cove is quiet. 

Behind the beach there is a broad, nearly level platform, com- 
posed mainly of fragments and blocks of coral, but to some extent 
also of volcanic and other rock derived from the cliff above. 
Formerly the whole of this platform was forest -clad, and even 
now much of the beach down to high-water mark is fringed with 
a belt of Ironwoods ( Cordi'a), Waroo [Ilihikcua), and Toumefortia ; 
but within this much of the forest has been cleared, fruit-trees 
(custard apples, limes, etc.) and coconut-palms planted, and a 
number of substantial houses built. At its northern end this 
platform is shut in by an inland continuation of the sea cliff 
(10-20 feet), which still shows traces of wave action; and at the 
back there rises in a semicircle a cliff covered almost entirely with 
forest, and towawls the middle of the cove towering nearly 500 feet 
above the platform. 

West White Beach is in some respects similar to Flying Fish 
Cove, but here the platform is much narrower, and the sea cliff is 
continued behind it ; above this cliff there is a wide terrace, as on 
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other parts of the coast. In many places the beach is covered with 
slabs of shore cement, but on the whole it consists of finer material 
than that at the cove. Between it and Smith Point there are 
three other small beaches, but these are shut in by cliffs and covered 
at high-water. On the east coast there are several similar beaches 
of various sizes. At one of these a bed of basalt comes out on 
the shore, and over it gushes a small stream of excellent fresh 
water, the volume of which seems to remain constant at all times 
of the year ; this waterfall is called by the Malays ** Panchoran," 
and the bay in which it occurs may be named Panchoran Bay. On 
the west coast, towards North-West Point, i saw a series of small 
white beaches, which are probably covered at high tide. 

2%e Share Terrace. 

By this is meant the terrace extending from the top of the sea 
cliff to the foot of the first inland cliff. It is the most persistent 
and best defined of the terraces, being interrupted, so far as I am 
aware, at Flying Fish Cove and Steep Point only. Its width 
varies from nearly half a mile to less than a hundred yards. 
As a rule, it slopes gently upwards to the foot of the first inland 
cliff, but probably its greatest elevation is less than a hundred 
feet, and its average height is not more than about fifty. At 
the outer border there is usually a belt of low, jagged pinnacles, 
often separated by channels running seaward, precisely like those 
seen in the present fringing reef; within this is a level area 
thickly covered vrith rich soil, and then, towards the foot of 
the inland cliff, another belt covered with pinnacles and blocks 
fallen from the heights above. Sometimes, however, the whole 
width is a chaos of jagged pinnacles and masses of limestone, 
which, when covered with jungle, is quite impassable. Aa already 
mentioned, along the sheltered part of the north coast the forest 
extends to the very edge of the cHff. Elsewhere there is usually on 
outer band, where only coarse grass and a few straggling bushes of 
Femphis and Scavola will grow. Within this is a zone composed 
mainly of PandannSj Cardta, Calophyllumy Hibiscus , Pisonia, and 
other sea- loving plants; these form a protection to the forest, 
covering the inner part of the platform. The trees found here are 
mostly large forest trees, such as occur in the higher parts of the 
island. The commonest forms are Gyrocarpu*, JBerria, Erythrina, 
Ochrosia^ Kleinkovia, Celtis, Terminalia^ and Aretiga^ but there 
are many others. The Gyrocarpua, which is completely bare of 
leaves during the last six months of the year, gives a very peculiar 
appearance to the forest during that time. Occasionally the 
fairly open forest is replaced by dense jungle of pandanus and 
thorny creepers. 

In severi places on the east coast the shore terrace is composed 
largely of volcanic rocks, and since these hold up the water which 
elsewhere sinks through the porous limestone, there are several 
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small brooks. These are never more than two or three hundred 
yiirds long, and rise from springs, welling out at or near the base 
of the inland cliff. Their banks are very muddy, and are burrowed 
in all directions by a peculiar grey crab (Cardtosoma), which is 
provided with a sort of brush on each side of the mouth, apparently 
for filtering the water which enters the gill chamber. 

The First Inland Cliff and Terrace, (Fig. 5.) 

The first inland cliff is the most conspicuous feature in the 
scenery, and in one form or another it extends round nearly the 
whole island. In one place it forms a cliff with a nearly vertical face 
bare of vegetation ; in another it is reduced to a talus slope of blocks 
of limestone piled up in wild confusion and covered with trailing 
plants and bushes ; and in others, again, it is replaced by a succession 
of smaller cliffs and terraces of varying height and breadth, rising 
step-like one behind the other. Whatever form it may take, its 
summit is between 250 and 300 feet above the sea-level. On the 
east coast, about half a mile south of North-East Point, this cliff is 
absent for a short distance, and on the western coast it is much less 
distinctly developed than elsewhere. In many places where the 
cliff face is vertical, or nearly vertical, it shows distinct traces of 
wave action at two or three levels, the chief evidence of this being 
lines of small caves, and in places near the foot a very distinct 
and clearly comparatively recent undercutting of the face. For 
instance, on the north coast, at about 20 feet above the shore plat- 
form, the cliff is cut back into a shelf, above which it overhangs 
considerably, and from 150 to 200 feet higher up there are less 
distinct traces of a similar structure, the line of wave action being 
there marked by small caves. Where the single cliff face is replaced 
by a number of secondary cliffs and terraces, these also indicate 
that the surface of the sea has stood at successively lower levels 
with reganl to the land, each cliff and terrace apparently marking 
such a change of level. In places these smaller cliffs and terraces 
arc interrupted by gentler slopes, and one or more may disappear. 
Although the terraces may be continuous for considerable dis- 
tances, it is difficult to correlate those occurring in different parts 
of the island. Both the mode of origin and the composition of 
the first inland cliff seem to differ considerably in different places, 
but these points will be more fully considered in the geological 
section. 

The terrace on the top of the first inland cliff varies much in 
width and general structure. It is widest opposite the principal 
headlands, where it is between a quarter and half a mile wide ; 
elsewhere it may be any width from less than 100 to 400 or 500 
yards. It usually slopes gently seawards, sometimes becoming 
steeper towards the cliff edge, which is nearly everywhere bordere<l 
with a belt of pinnacles of coral limestone, separated by clefts and 
channels often parallel to the cliff edge. In one or two places, 
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notably near the middle of the north coast, the structure is more 
complex. Here, on descending the slope of the terrace towards 
the cliff edge, we come first to a narrow belt of pinnacles, beyond 
which is a sudden drop of about 50 feet ; at the foot of the low cliff 
thus formed is a perfectly level, soil -clad terrace, some 50 yards 
broad, which is bounded on the outer side by lines of pinnacles 
20-30 feet high, separated by winding channels with level floors ; 
beyond these is a slope covered with piles of limestone blocks 
extending to the cliff edge. The channel included between the 
low cliff and the outer belt of pinnacles extends for haK a mile or 
more roughly parallel to the coast, and may be either the result 
of a slip downward of the outer part of the cliff, or possibly 
a channel in a reef formed round the island when the sea was at 
that level. Whatever its structure, this terrace is always thickly 
covered with forest. 

The Upper Cliffs and Terraces, 

Above the first inland terrace, which, as just mentioned, varies 
greatly in width, we meet with a second inland cliff, or rather 
steep rock- covered slope, for an actual cliff is only found in a few 
places, as, for instance, west of the southern end of Flying Fish 
Cove. Usually the limestones composing this cliff show many 
traces of coral structure. At the summit there is a second terrace 
sloping gently upwards towards the foot of the third inland cliff, 
which fonns its inland boundary. The width of this terrace, like 
that of the one below, varies very much, and is greatest opposite 
the headlands. It is occasionally partly covered with pinnacles 
and blocks of limestone, but usually is clothed with soil, which 
supports a luxuriant forest of great trees 1 50-200 feet high ; in 
some places there is thick undergrowth of Pandanus, Randia, ferns, 
etc., but as a rule the forest is fairly open. The upper cliff, like 
that last described, is usually a steep talus-covered slope, with cliff' 
faces showing in a few places only. Along the east coast, how- 
over, the upper 40 or 50 feet may be nearly vertical for long 
distances, forming a true cliff along the upper rim of the island. 
For the most part the rocks composing it show few traces of coral, 
and have been to a great extent dolomitized, as will be described in 
the geological section. 

On the south coast one or other of the upper inland cliffs is 
wanting, or rather the two form a single declivity. 

The Central Plateau and Hills, 

Speaking generally, the whole of the upper part of the island 
consists of a plain, sloping gently to the south and west, and 
possessing a surface varied with shallow valleys, rounded flat- 
topped hills, and low ridges and reefs of coral limestone. On the 
northern and eastern sides the edge forms, in most places, a raised 
rim, bounded externally by a low cliff, below which comes the 
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uppermost of the inland cliffs above described. In other places 
it passes into the inland cliff by a more gentle slope. The actual 
margin is usually marked by a belt of limestone pinnacles of 
greater or less width. Another notable feature is the occun*ence 
on the northern and eastern borders of several peculiar hills, the 
long axis of which lies parallel to the edge of the plateau. 

Of these hills Gannet Hill and Phosphate Hill (see Map and 
Figs. 4 A, B) may be taken as typical. If the former be approached 
from the westward, it will be found that the plateau slopes very 
gently up to its foot ; then there is a steep slope, from 50 to 60 feet 
high, and above this a level surface from 100 to 200 yards wide. 
On the outer edge of this, and rising abruptly from it, is a belt of 
limebtone pinnacles, some of which are more than 10 feet high; 



W . - ■: ■■■ 



B 



FIQURE 4. 

aloft m atrti^n, wit-h Uocls 



cf P^Mjihtitf o/Ume, 



GANNtT HILL 



rtinnactrt ^daiot^i/iC Umestvne 

^ ( f^f^f inland dtff ) 

E 



HiU QovtrwdyUk Uxki c^ [UiMfihaU et Ume 




HnOi>PHAlt HILL 



dow cUff<;^{imtslone 

Jo u/yur Urruct 






N 



NOf^THLKN CDGL OF PLATLAU 



beyond these is a steep slope covered with a wild confusion of 
blocks and pinnacles of limestone. The top of the hill is about 
860 feet above the sea, while that of the platgau within is some 
50 feet lower, at least at the northern end. Towards the south 
the difference becomes less and less, till the ridge completely 
disappears. The inland slope is strewn with blocks cf phosphate 
of lime, and the whole, as far as the belt of pinnacles, is covered 
with a forest of lofty trees ; the outer slopes are clothed with 
thorny creepers and low trees. 

PJwsphate Hilly which forms the north -eastern angle of the 
plateau, is much more extensive, and in the northern part at least 
there is no distinct belt of pinnacles forming its outer border, but, 
instead, a fairly gentle slope, terminating in a low limestone cliff, 
below which is the level upper terrace. The whole of the summit, 
as well as the northern and western flanks of this hill, is thicklv 
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covered with a bed of blocks of phosphatic rock, which in a few 
places can be seen to rest on a highly doloinitized limestone, 
showing few or no traces of organic stnicture. The whole of the 
slopes and terraces below this hill are thickly strewn with nodules 
of the phosphate, and fragments of this substance are found enclosed 
in the more recent limestones forming the lowest cliffs. 

Another form assumed by the raised rim of the plateau occurs on 
the northern side (Fig. 4 C). Here it forms a flat surface 200 or 
300 yards broad, on the inner side of which there is a sudden 
drop of 1(^-15 feet to the plateau, forming a low cliff of cavernous 
dolomitic limestone, which can be traced some distance. On the 
outer side is a steep slope, covered with talus, leading down to the 
level upper terrace. The flat surface is similar to the reef flat of 
an atoll, the inner cliff to the sudden drop of two or three fathoms 
which often occurs on the lagoon side of the reef flat, and the 
talus slope represents the reef slope on the seaward side. Much, 
however, remains to be done in the examination of the limestones 
before it can be definitely decided whether this interpretation of 
the physical features described is the correct one. 

Hero and there on the surface of the plateau, particularly on the 
northern portion, there are groups of limestone pinnacles of fan- 
tastic shape, often 15 feet or more in height; these do not usually 
show many traces of coral structure, but are largely composed of 
fragments of branching Lithothamnion, Salimeday and many pieces 
of Carpenten'aj all evidences of shallow-water conditions. In other 
places in the northern angle of the plateau, just beneath the soil, 
and forming slight ridges, is a chalk-like rock, showing, as a rule, 
no trace of organic structure, but in the centre of the larger blocks 
there is sometimes' a hard unaltered core, which contains delicate 
shelled foraminifera and some Lithothamnion, This rock was most 
probably a chulky mud deposited in a quiet comer of the lagoon. 
Another characteristic feature of this northern region is the 
occurrence of rounded hills, often less than 50 feet high : their 
lower portion is a soil-clad slope, and the flat -topped summit is 
composed of much fissured limestone, forming lines by pinnacles 
separated by deep fissures and channels. The whole is covered 
with thick forest. 

Farther south there are two or three ridges running in an 
approximately east-and-west direction and having their longest 
slope to the south, so that the plateau descends in that direction 
to about 500 feet. It seems not impossible that these ridges may, 
in part at least, represent the uppermost cliff of the northern 
and eastern sides, and that when the sea stood at about this level 
the coast, or more probably the submerged reef of the southern side 
of the island, formed a wide bay opening towards the south-west. 
The southern slopes of these ridges are largely formed by bare 
limestone, often full of coral, and here and there, on the level 
also, there are considerable areas covered with reefs split up into 
pinnacles of rock by winding channels and deep fissures. 
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The western flank of the island differs considerably from the 
north and east, the upper cliffs being represented apparently by 
gentle slopes, and even the first inL'md cliff, except towards North - 
West Point (Fig. 5) and Egeria Point, is less clearly defined than 
elsewhere. Another peculiar feature is the occurrence of several 
naiTow dales or gorges running towards the coast in a direction 
a little south of west. Some of these cut down to the sea-level, 
others open out on the shore terrace (as above defined). In 
several cases their floor is formed by volcanic rock, and in the 
wet season they are traversed by a small stream which descends to 
the sea in a succession of falls and rapids. At the time of my visit 
(October) there was no water in any of these valleys except one 
towards the north (see Map, Hugh's Dale) ; but the rounded steps 
and boulders, both of limestone and basalt, show that a considerable 
volume of water must pass during the rains. The surface of the 
basalt is often covered with a thick coat of lime deposited from 
the water. Some of the falls are of considerable size ; one in 
Sidney's Dale, formed by the edge of a bed of basalt, is 40 feet 
high by about 30 broad. 

The cliffs shutting in the valley are sometimes 50 to 60 feet 
high. They are generally much more developed on one side than 
the other ; and on the northern side there may be merely a steep 
slope, while on the southern there is a vertical cliff. The modi* 
of formation of these valleys will be considered in the geological 
section, but it may be here mentioned that although water has 
no doubt helped to deepen them — and in the case of those which 
reach the sea, has cut through the shore terrace and sea cliff — 
they do not appear to owe their origin to this agency. 

From time to time a good deal of slipping and faulting has 
taken place round the flanks of the island, and in some localities 
hrts been so extensive as to materially modify the arrangement of 
the inland cliHs and terraces. 

Perhaps the most extensive of the slips that have taken place is 
on the east coast a little south of North-East Point and beneath 
the eastern slopes of Phosphate Hill. Here for some distance the 
first and second inland cliffs, or the elopes representing them, are 
interrupted by a precipice, the upper edge of which is from fivi' 
to six hundred feet above the sea-level ; the lower third or so is 
covered with a talus of immense blocks of limestone. This clitl' 
seems to be the result of the slipping down of an outer portion 
of the island, extending inland nearly as far as the cliff spoken of 
above as the third inland cliff. This movement must have taken 
place before the elevation which gave rise to the present shore 
terrace and sea cliff, since these are continuous with those to the 
north and south, and can be seen to consist, here as elsewhere, of 
a raised fringing reef, which has here grown out upon the foot of 
the talus slope above mentioned, and sometimes has included fallen 
blocks within itself. 

North of the high cliff just noticed the first inland cliff is 
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resumed ; but it is of a different character from that found elsewhere 
on the north and east coast, and consists of Miocene limestones. It 
seems probable that this cliff likewise is the result of a slipping 
down of the seaward portions of the island, and on the terrace 
above it there are several ridges marking similar slips of less extent. 
The cliff on the southern side of the headland of Egeria Point 
shows signs of a similar origin, and there it can be clearly seen 
that a number of minor slips have occurred, giving rise to several 
small vertical cliffs which do not extend any great distance and 
occur at different levels; they are all situated above the main 
cliff face. 

Although, as already stated, the main slipping occurred before 
the elevation of the present shore terrace, similar movements of 
small extent have taken place since, and at North- East Point itself 
a distinct fault, with a throw of about five feet, cuts across the 
shore terrace and runs out to sea in a north-easterly direction . 

At Steep Point (Fig. 6) a dislocation of a somewhat different 
character has occurred. There little downward displacement has 
taken place, but the projecting angle of the island which forms the 
headland has split away from the main mass and tilted slightly 
outward in such a way that it is separated from the main mass of 
the island by a narrow valley. The result of this is that at the 
Point the shore terrace is interrupted for some distance, and the 
sea washes the base of what is elsewhere the first inland cliff, but 
which here forms a fine headland, with a vertical cliff some 150 to 
200 feet high. This dislocation also took place before the elevation 
of the present shore terrace, and there is some evidence that the 
bottom of the narrow valley, marking the line of fracture, was for 
a time, at least in part, filled with water, and Steep Point Hill 
must then have formed a small island, or was perhaps joined to 
the mainland by a small isthmus formed by talus. 

Besides Steep Point, Flying Fish Cove is the only place round 
the island where the shore terrace is interrupted, and here also this 
seems to have been the result of the slipping of the outer portion 
of the lofty cliff, but in this case the talus has accumulated in such 
a way as to form the foundation of the crescent -shaped platform on 
which the settlement stands, and to make the submarine slopes 
sufficiently gentle to allow the fairly broad fringing reef to grow 
outward, giving rise to the present anchorage. The structure of 
Flying Fish Cove will be described in greater detail in the geological 
section. 

Cracking and slipping of the outer flanks of the island may be 
said to be universal, and in the neighbourhood of Flying Fish Cove 
both the sea cliff and even the present reef can oe seen to be fissured 
by cracks, traceable for several hundred yards and running roughly 
parallel to the coastline. This circumstance gives a key to many 
peculiar, and at first incomprehensible, features on some of the 
higher terraces. 
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Climate. 

The climate of Christmas Island is hoth pleasant and healthy. 
During the greater part of the year the weather is much like that 
of a hot, dry, English summer, tempered nearly always by a 
steady sea-breeze from the E.S.E., which is generally fairly cool, 
and keeps the temperature very even day and night. The 
maximum temperature (in the shade) recorded during my stay was 
89® Fahr. on Kovember 20th ; the minimum (night) was 70° Fahr. 
on February 13th, when it was raining heavily. The greatest 
range in twenty-four hours was 14°. The average daily maximum 
and minimum may be taken as about 84° Fahr. and 75° Fahr. 
respectively, the former occurring an hour or two after midday, the 
latter shortly before sunrise. The average temperature of the 
surface of the sea, deduced from several observations, is about 83°. 

The prevalent wind is the S.E., or rather E.S.E., trade- wind, 
which blows the greater part of the year (about 300 days on an 
average). From May to December it is almost uninterrupted, but 
during the earlier months of the year, which are the rainy season 
in the island, the wind occasionally shifts round to the N. and N.E., 
and sometimes blows hard fi*om those directions, accompanied by 
heavy rains. At such times Flying Fish Cove, which during the 
prevalence of the trade -wind forms a sheltered anchorage, is 
exposed to a heavy sea, which breaks on the reef with great 
violence, the spray filling the whole valley and drifting up the 
high cliff like smoke. The beach is piled up till it is nearly 
vertical, and at high tide a little water is sometimes spilled over 
its edge on to the platform behind. During those periods many 
birds of passage, such as wagtails, whimbrel, swallows, etc., reach 
the island, often in a very exhausted condition, and several new 
kinds of moths and butterflies, not seen at other times, were 
obtained. Even if the northerly wind only lasts a few hours 
swarms of dragon- flies nearly always arrive ; after two or three 
weeks they disappear again. 

Except for showers at night on the higher parts of the island, 
almost the whole rainfall occurs from December to May inclusive ; 
during these months there are sometimes heavy downpours lasting 
several days, but as a rule the mornings are fine. At these times 
the rain nearly always comes when the wind shifts round towards 
the north. In the dry season (May-December) the vegetation is 
kept fresh by very heavy dews and occasional showers at night. 
These latter often occur on the uplands of the island, and seem 
to be caused by the chilling of the E.S.E. wind, which results in 
the formation of clouds over the high land. 

The meteorological peculiarities of the island no doubt depend on 
its situation close to the southern limit of the monsoon. From 
towards the end of the year till May the northern horizon is nearly 
always marked by a cloud-bank, even when the trade -wind is 
blowing on the island, and, as shown above, it is only occasionally 
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that the N. and N.E. wind extends as far south as the island, 
bringing with it unsettled weather. 

Unfortunately no rain-gauge^ was taken, so that accurate 
measurements of the rainfall were not made; but the luxuriance 
of the vegetation over the whole island, the fact that under fallen 
logs the soil is generally moist, and the presence of perennial 
springs on the east coast, are sufficient evidences that the amount is 
large. Owing to the porous nature of the limestones and the 
depth of the soil, there is a complete absence of standing water 
and of marshy ground, except close to the small stream on the east 
coast ; and though, no doubt, it is to this circumstance that the 
island owes its extreme healthiness, still the lack of easily 
accessible water on the higher ground is a drawback which has 
to be reckoned with. Wherever water is found it is held up by 
the volcanic rock, and since in many places this occurs at no great 
depth, borings will probably give an abundant supply wi&out 
much difficulty. 

The Soil, 

The soil which covers the greater part of the terraces and 
plateau, with the exception of the areas occupied by the reefs and 
groups of pinnacles described above, is a rich brown loam, often 
strewn with nodules of phosphate and here and there with frag- 
ments of volcanic rock. One of the most notable features about 
the island is the great depth to which, in many places, the soil 
extends. For instance, near the northern angle of the plateau 
Mr. Ross sank a well nearly forty feet without reaching the bed 
rock, and even on the shore terrace near Flying Fish Cove a shaft 
(Some fifteen feet deep was entirely in soil in which some blocks of 
limestone were embedded. Reefs of bare limestone may occur quite 
close to such places, and it appears therefore that the soil fills great 
inequalities in the surface of the island. It seems impossible that 
a soil so abundant can have resulted merely from the disintegration 
of limestone and the decay of vegetation, and no doubt it is to a 
considerable extent the product of the decomposition of volcanic 
rock which must have been exposed in many places on the higher 
land, either in consequence of the incompleteness of the limestone 
covering of the volcanic basis of the island, or through the removal 
of portions of that covering through denudation, or possibly in a 
few cases through the extrusion of volcanic material in the form 
of lava-flows or tuff beds. 



^ In Colonial Report No. 267 on the Cocos- Keeling and Christmas Islands, 
paragraph 35, it is stated that owing to injuries received by the meteorological 
instnimentfl while in my hands, Mr. A. Ross had been unable to keep the records 
for the previous year. 'This is inaccurate. The thermometer hy means of which 
Mr. Ross recorded the temperatures in former years was never in my hands, and, 
except perhaps a small pocket aneroid, there were not, to my knowledge, any 
other meteorological instruments on the island. 
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It will be necessary in the fatnre to exercise considerable care 
both in the clearing of the forest and in the introduction of animals, 
such as pigs and goats, likely to lead to its destruction, for if 
the disafforesting of the island were carried out to any very great 
extent the rainfall would be at once reduced, and there would be 
danger lest the torrential downpours of the wet season should lead 
to the gradual removal of much of the soil left unprotected by 
vegetation. 



InhahitanU and Present Condition of the Island, 

At the time of the visit of H.M.S. "Egeria" (Captain Aldrich), 
in 1887, the island was found to be entirely uninhabited, and 
there was no indication that it had ever been occupied. A few 
ships, probably whalers, seemed to have touched at Flying Fish 
Cove, for some of the large trees had letters cut on tiiem [3], 
and Mr. Andrew Clunies Ross told me that there was a report 
current in Batavia that some thirty years ago five men of 
a Dutch vessel were cast away on the south-east coast, where 
they remained for several months. One of the party is said to 
have died, and the others were at last rescued by a Dutch ship. 
Captain Maclcar also mentions [3] that one of his officers heard 
a similar report. 

Towaixls the end of 1887 the rocks collected during the visit 
of H.M.S. "Egeria** were submitted to Dr. (now Sir John) 
Murray for examination, and he detected among the specimens 
from the higher parts of the island some which consisted of nearly 
pure phosphate of lime ; it is to this discovery that the island owes 
its further development. 

Early in 1888 Dr. Murray sent Dr. H. B. Guppy to explore the 
island and work out its structure. He went to Batavia, and thence 
paid a visit to the Cocos-Kceling Islands, of which he has given 
a valuable account ; ^ but as far as Christmas Island was concerned 
the expedition miscarried, and he returned to England in February, 
1889, without having reached it. 

In the meanwhile Sir John Murray had given such information 
to the Government as led to the annexation of the island in June, 
1888, as already mentioned above (p. 2), and in JN'ovember of the 
same year a settlement was established at Flying Fish Cove by 
Mr. G. Clunies Boss, of Cocos-Keeling Island, and since that date 
this gentleman's brother, Mr. Andrew Clunies Boss, with his 
family and a few Cocos-Island Malays, have resided there almost 
continuously. By them houses were built, wells were dug, and 
small clearings for planting coffee, coconut-palms, bananas, and 
other plants were made in ttie neighbourhood of Flying Fish Cove. 



> Scottish Geographical Magazine, toI. v (1889), pp. 281, 457, 669. 
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In February, 1891, Sir John Murray and Mr. G. Clunies Boss 
were granted a lease of the island by the British Government, and 
in 1895-6 Mr. Sidney Clunies Ross made explorations in the higher 
part of the island, resulting in the discovery of large deposits of 
phosphate of lime. Finally, in 1897 the leaseholders sold their 
lease to a small company, in the possession of which the island still 
remains. 

During my visit a number of Malay coolies were imported to 
clear the forest for making roads. One of these roads was made 
from Flying Fish Cove to the east coast, another to Phosphate 
Hill, and a third from West White Beach to the west and south 
coast, and by these the further exploration of the island was much 
facilitated. Another result of these clearings is that the spread 
of various plants introduced for food is rendered much more rapid, 
and in the neighbourhood of the settlement several species have 
already rxm wild and are entering into competition with the native 
flora. The most successful of these newly introduced species are 
the * chillie,' which already forms dense masses on the shore 
terrace near Flying Fish Cove, and the papaia, seedlings of which 
are very numerous in the same locality, and were also noticed here 
and there along the Phosphate Hill and south-east roads. In 
both these instances man, no doubt, has been mainly responsible 
for the dispersal of the seeds, but in the case of the chillies birds 
have probably assisted. Other plants will certainly follow, and 
in a few years a number will have established themselves at the 
expense of the native flora. 

Since my stay in the island nearly two hundred Chinese have 
btien imported, and the presence of these men will doubtless lead ta 
the introduction and dispersal of other species of plants and animals, 
and at the same time, judging from recent reports, it will bring 
about a very considerable reduction in the numbers of the rats. 

In addition to the Malays and Chinese, there are now on the 
island eight Europeans (including the wife and two children of 
Mr. W. A. "Wilkinson, the Company's engineer) and five Sikh 
police. 

At present the chief plants introduced include coconut-palm, 
date-palm, bamboo, sugar-cane, banana, pineapple, pomegranate,, 
papaia, nutmeg, cacao, cofPee, chillies, custard-apple, pumpkins, 
gourds, maize, tobacco. Cassia siameaf and probably several others.. 
Of some of these only a few plants exist, and some no doubt will 
prove unsuitable to the new conditions of life. 

Scarcely any domestic animals have been yet introduced. There 
are a few ducks and fowls, a number of dogs, necessary to keep- 
down the rats in the settlement, a goat, and one or two pigs. The 
cat fortunately has not been taken to the island, and its intro- 
duction should certainly be avoided, for if it were to increase to any 
great extent the sea-birds, which are an important source of food, 
would probably be destroyed or their numbers greatly diminished.. 
At present neither the Norway rat nor the house -mouse has. 
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reached the island ; hut when large ships call at the island and 
stay there for some time, the arriral of these animals is inevitahle. 
Prohahly a few insects, arachnids, and myriopods may have come 
from the Cocos-Xeeling Islands and Java in Mr. Ross's vessels, and, 
in fact, I have seen two or three large centipedes which arrived in 
coconut-leaves which were imported for thatching. The numher 
of forms thus introduced must, however, he very small, since the 
visits of these vessels only occur at intervals of several months. 

It seems advisahle to give these details as to the present condition 
of the island, because, although they are unimportant in themselves, 
they may be of considerable interest if the locality be again examined 
a few years hence. 
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MAMMALIA. 

By C, W. Ain)REW8, B.Sc, F.Z.S. 

As might be expected in an oceanic island, the mammals are 
both few in number and of small size. The collections brought 
back by the officers of H.M.S. "Flying Fish " and by Mr. Lister 
included two species of rat {Mtu macleari and If. nativitatts), 
a large fruit-bat {PUropw natalis), and a shrew {Croeidura 
fuliginoBa, var. triekurd) ; a small insectivorous bat was seen, 
but no specimens were obtained. Unfortunately no additions 
have been made to this list, but further information as to the 
habits and other points of interest have been obtained, and the 
small bat is now described for the first time. 

The conditions of life ai'e apparently extremely favourable, food 
being always abundant, and the hawk and owl, which are the only 
possible enemies, feeding mainly on birds and insects. The con- 
sequence of this is that all the species of mammals are extremely 
common, and the indi\4dual6 are always exceedingly fat. Perhaps 
Mtu naiivitatis, the bull-dog rat as the Cocos Islanders have 
named it, is the least numerous, probably because of some 
competition with the much more active and versatile M, macleari, 
but most specimens of Jf. nativitatis have a layer of fat from half 
to three-quarters of an inch thick over most of the dorsal surface 
of the body. The fiTiit-bats are likewise invariably in remarkably 
good condition, and considerable quantities of oil can be obtained 
from them. 

With the exception of the small bat, all the species have been 
described by Mr. 0. Thomas in two papers* dealing with the 
collections made by the officers of H.M.S. "Flying Fish" and 
by Mr. J. J. Lister. His descriptions will be here reprinted, with 
such additions as the increased material renders possible and with 
some notes on the habits of the several species. 



1 P.Z.S., 1887, pp. 611-614, pis. zU, xlii; and 1888, pp. 632-534. 
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1. Pteropm natolia, Thomas. (Plate I.) 
P.Z.S., 1887, p. 511. 

Mr. Thomas's descriptioi] of this spccicfi, founded upon two adult 
females and a new-bom male, is given below : — 

"Colour (?) uniformly deep shining - black all over, the only 
variation in tone being that while the bead is absolutely black 
there is a faint brownish tinge in the fur of the body. Fur thick, 
Boft, woolly, more so, of course, upon the head and neck than on 
the back, but nowhere really straight ; on the fore limbs above 
it extends along the humei'us, and thinly along the proximal half 
of the forearm ; on the back its least breadth is about 2i inches ; 
on the hind limbs it extends thinly to about half-way down the 
tibia. Below, the humerus, proximal half of forearms, hind limbs 
to just below the knee, and wing membranes between the body and 




a line drawn from the centre of the forearm to the knee, are all 
thinly clothed with scattered woolly black hairs. Muzzle broad 
and obtuse. Ears rather short ; laid forward, they barely reach 
to the posterior canthus of the eye ; their anterior edges evenly but 
slightly convex, their tips pointed or narrowly rounded off, their 
outer margins straight or faintly concave for their upper half, 
markedly convex for their lower ; their basal half thinly hairj- 
intemally ; their distal half quite naked, black. Wings arising 
on the back about an inch apart. Interfemorol membrane narrow, 
quite hidden in the fur. 

" Teeth, especially the canines, small and short. Upper incisors, 
forming an evenly cun'cd scries, touching one another, their total 
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breadth 5 mm. Canines short, 5 mm. from cingiUum to tip behind, 
thin, and acutely pointed ; their postero - internal basal ledge 
proportionally rather broad. Anterior premolars minute or absent. 
Posterior premolars and first molar short, evenly oval in section ; 
the surface of the molars and last premolar singularly smooth and 
rounded; the cusps but little developed, and merely consisting 
of low rounded ridges ; last molar circular in section, rather larger 
than one of the outer incisors, about 1*5 mm. in diameter. 

"Lower incisors small, separated in the centre, the inner about 
half the size of the outer, the combined diameters of those of each 
side 2 mm. Canines proportionally still shorter than in the upper 
jaw, 3 '6 mm. from cingulum to tip behind ; their basal ledge broad. 
Anterior premolar very large, neai'ly filling up the space between 
the canine and second premolar, its size in cross section neai'ly 
equal to that of the canine. Molars smooth and rounded, as in 
the upper jaw. Last molar in section about one-third the size 
of the anterior premolar, and three-quarters that of the last 
upper molar. 

"Dimensions of the type, specimen a, an adult female in spirit: 
Head and body, 210 mm. ; head, 61 ; muzzle, 22 ; ear, above crown, 
26 ; from notch at base, 28 ; forearm, 127 ( »-6'0 inches) ; thumb, 
without claw, 43 ; index finger, 90; tibia, 62; calcaneum, 21. 

" Skull : Basal length, 52 mm. ; greatest breadth, 30 ; supra- 
orbital foramen to tip of nasals, 24*5 ; interorbital breadth, 6*5 ; 
intertemporal breadth, 5*0 ; breadth from tip to tip of postorbital 
processes, 19*1 ; palate, length 32, breadth outside first molar 16*0 ; 
length of first molar 5*0. 

"It is unfortunate that of this new species the only specimens 
of any use for description are females, since it might happen that, 
as is sometimes the case in Ft. nicoharieus^ while the females are 
wholly black, the males have the usual yellow or orange tippet. 
It is therefore much to be hoped that male specimens will soon be 
obtained and the point settled. In any case, however, Pt. natalii 
is a very well-marked species. From PL nicohariem it may be 
distinguished by its much smaller size and smaller, shorter molars, 
and especially by its much shorter and feebler canines, the latter 
character, in fact, distinguishing it from all the other allied species 
except PL lomboeensis. PL pselaphon^ another woolly-black species 
of about the same size, a native of Benin, may be separated at 
once by its hairy legs, the hind limbs being closely haired right 
down to the feet. PL gouldi^ also generally black, has a forearm 
165 mm. long, and has also large teeth and long canines bearing 
no resemblance to those of the present species. 

" On the whole PL natalii seems to be most nearly allied to 
Pt, lomboeensis, Dobs.,* as yet only known from Lombock, which 



* Cat. Chir. B.M., p. 34 (1878). 
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also has similarly short canines, and is of about the same size. 
That animal, however, is of a dull light-brown colour, with the 
neck pale yellow. Its teeth, especially the anterior molar, are 
narrower and lighter than those of PL melas ; the first lower pre- 
molar and the last molars both above and below are much smaller, 
and the basal ledges to the canines are decidedly narrower than in 
Pt. natalis. In the skull, again, Pi. lojnboeensis has a shorter, 
broader muzzle, greater spread of zygomata, broader interorbital 
space, and larger postorbital processes than the present species. 
Of course, in comparing the colours of these two species the 
question of sex again arises, as the only known specimens of 
Pt. lomhocennii are both males; but considering not only the 
differences in the skull and teeth, but also the fact that even 
if the male of PL natalis have a yellow tippet, it would in all 
probability have at least its head and body jet-black, like the 
female, I should certainly not be justified in assigning the Christmas 
Island specimens to PL lombocensis. It should also be noticed that 
the little hair that has appeared on the crown and between the 
shoulders of specimen e, a newborn male, is woolly black ; its neck 
is unfortunately still entirely naked." 

The above description was founded upon female specimens. 
In some males, probably old individuals, there is a distinct trace 
of the tippet, in the shape of a band of brownish fur most 
conspicuous on the sides of the neck' and narrowing towards the 
middle of the back, where it is interrupted by a strip of black fur 
like that covering the rest of the body. Scattered through the 
fur there are a few white hairs or white banded with brown. The 
fur of the lumbar region is smooth and straight. 

This species is very common all over the island, and at the 
settlement causes great destruction of fruit, particularly of papaias 
and bananas. When the wild fruits are ripe comparatively few 
of these bats visit the gardens, but great numbers may be seen 
feeding in the forest. The wild fruits to which they are most 
destructive seem to be those of the 'Saoh' {Sideroxylon) and the 
'Gatet' {Inoearpus). 

One remarkable point about this species is, that it has to a very 
great extent abandoned the noctmnal habits usual in the group. 
Several might often be seen sailing and circling high in the air in 
the hot sunlight, sometimes even at midday, and I have also 
frequently seen them feeding in the daytime.^ The cry is a very 
loud, harsh screech, apparently uttered both during the inspiration 
as well as the expiration of the breath. At the end of July I shot 



^ MacgiUirray has recorded that on Fitzroy Island he saw great numbers of 
Pteropus eompicillatui flying in bright daylight. (Voyage of the '' Rattlesnake," 
▼ol. i, p. 96.) 
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a female carrying a well-grown young one, but was never able to 
obtain another specimen in this condition. Towards the end of 
December several foetal specimens, some near the term, wore 
obtained. At this season most of the females seem to live in the 
deeper parts of the forest, and nine out of ten of the specimens 
killed near the settlement were males. Shortly afterwards these 
also began to disappear, and it was not till March that they again 
became numerous in the clearings. At this time a dead tree near 
the east coast was seen covered with hundreds of these bats, but 
a week or two afterwards they had completely forsaken it. 

Measurements of specimens in the present collection are given 
below : — 
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2. Pipistrellus murrayi, sp.n. 

Muzzle obtuse, but less so than in P. abramus; the glandular 
prominences rather well marked. 

Ears triangular, with broadly rounded tips, relatively longer and 
narrower than in P. akramus; outer border somewhat concave. 
Tragus with parallel borders and rounded tip; anterior border 
straight, posterior convex. 

Feet small; wing membrane attached just below base of toes. 
Distinct post-calcaral lobe. Last caudal vertebra (2 mm.) free. 
Fur covers about the upper thii'd of the humerus and half the 
femur; it extends very slightly on to the body membrane. On 
the ventral surface the fur scarcely extends below anus, but sparse 
hairs clothe the interfemoral membrane nearly to the tip of 
the tail. 

Colour, a dark brown with yellowish tips to the hairs, but some 
specimens are a distinctly reddish brown. Fur on dorsal surface 
long and thick. In front of ear and round eye the skin is nearly 
bare, and the same is the case with the tip of the muzzle. 

The outer incisor is rather longer than the outer cusp of the 
inner, and on its postero - external surface the cingulum bears 
a small but distinct cusp. 

The lower incisoM slightly crowded. The point of the first 
premolar is \-i8ible through space between the canine and p.m. 2. 

This species is considerably smaller than P. ahramm and the 
common Pipistrelle. It is larger and much darker in colour than 
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P. paehypus, and in point of size comes very near to P. tenuis, 
which, however, is distinguished from it by its much blacker tint, 
and the complete absence of the rufous tinge which is noticeable 
to a greater or less extent in all the specimens of the present 
species. In P. tenuis also the outer incisor is stouter than the 
outer cusp of the inner. P. indicus is brighter-coloured and some- 
what larger. 
The measurements of this species are as follows : — 
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The above measurements are taken from spirit specimens. The 
length of the tail is given approximately only. 

The following measurements are from freshly-killed specimens : — 
Head and Body. Tail. Ear. Hind-foot. Forearm. 
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3. Croddura fdliginosa, Blyth, var. triohnra, Dobson. 

Sorex fuligitumtSf Blyth : Journ. Roy. Asiatic Soc. Bengal, xxiy, p. 362. 
Croeidurafuliffhuuaf var. triehura, ^Dobson: P.Z.S., 1888, p. 632. 

The Christmas Island shrew was described by Dobson as a local 
variety of Croeidura faliginosa (Blyth), a species occurring in the 
Eastern Himalayas, Assam, and Tenasserim. His description is as 
follows : — 

" This varietj' differs from the typical form in the much gi'eater 
length of the tail, which also, unlike most specimens of that species, 
is beset with long fine hairs. 

" In the shape of the skull and teeth and in all other characters 
it 80 closely resembles t}'pical examples of C. fuliginosa that I 
hesitate to consider it more than a local variety of that species." 

The specimen which Dobson took as type seems to have possessed 
an exceptionally long tail, some 1 mm. longer than the head and 
body. In most of my specimens measured in the flesh the tail is 
shorter (in one case by 10 mm.) than the head and bod}', and in one 
or two specimens only is it slightly longer. Nevertheless, since in 
all the specimens from the island the tail differs from that of the 
typical form in being thickly covered with fine hail's, it will be 
best to retain Dobson's varietal name trichura. 
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Measurements of the specimens obtained are given below : — 
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Head and body, 70 mm. ; tail, 80 mm. ; hind-foot, 16 mm. 

This little animal is extremely common all over the island, and 
at night its shrill squeak, like the cry of a bat, can be heard on 
all sides. It lives in holes in rocks and roots of trees, and seems 
to feed mainly on small beetles. 



4. Mus nativitatis, Thomas. (Plate II.) 

P.Z.S., 1888, pp. 533-4. 
Mr. Thomas's description of this species is given below : — 







Head 

and 

Body. 


Taa. 


Hind- 
foot. 


Forearm 

and 
Hand. 


Ear. 


Heel to 

front of 

last footpad. 


mm. 


mm. 


mm. 


mm. 




mm. 


a. 


d" (typ«) • 


254 


176 


54 


60 


20x17 


26-6 


1 


CT • • • 


264 


175 


54 


65 


18x17 


27-3 



" Skull : Basal length 46*8, greatest breadth 24*8 ; nasals, length 
20*5; interorbital breadth, 8*7 ; interparietal, length 7*1, breadth 
12*6 ; infi'aorbital foramina, length of outer wall 4"1, breadth 
from outer comer of one to that of the other 13*4 ; palate, length 
26-7, breadth outside m.^ 9*0, inside m.* 4*5; diastema, 16*6; 
length of anterior palatine foramina, 9*3 ; length of upper molar 
series, 7 '6. Lower jaw, length (bone only) 30, (to incisor-tips) 
34*6; greatest height, obliquely, from coronoid to angle, 15. 

** Size large ; form thick and clumsy, the limbs and tail stout and 
heavy, but the head peculiarly small, slender, and delicate. General 
colour dark umber- brown all over, the belly not or scarcely 
lighter than the back. Ears small, laid forward they barely reacn 
to the posterior canthus of the eye. Fur of back, long, thick, and 
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coarse, but without the extremely long piles so charaeteristic of 
M, maeleariy the longest hairs being about 40 or 46 mm. in length. 
Hands and feet veiy thick and heavy; the claws, especially on 
the fore feet, enormously broad and strong, not compressed, more 
than twice the size of those of J/", maeleariy and eyidently modified 
for burrowing. I'alms and soles naked, smooth; the pads broad, 
low, and rounded, unusually little prominent; last hind foot pad 
elongate. Tail shorter than the body without the head, very 
thick, evenly tapeiing, nearly or quite naked ; its scales triangular, 
very lai'ge, the rings averaging about seven or eight to the 
centimetre ; * its coloui' uniform blackish brown throughout, above 
and below, the white skin, however, showing to a certain extent 
between the scales. 

"Skull* disproportionally small, light, and delicate; compared 
with that of M. nia clear i it is slightly shorter and verj- considerably 
nan'ower. Supmorbital edges evenly divergent, slightly beaded, 
but without any marked postorbital thickening. Outer plate of 
anterior zygoma-root short and weak, scarcely projected forwards. 
Anterior palatine foramina long, reaching backwaitls just to the 
level of the front of m., Bullse rather larger than in 31, macleari, 
but far smaller than in M. everetti. Lower jaw verj" thin and 
slender, contrasting verj' markedly with M. macleari in this respect. 

"Teeth* small and weak, their structure as usual. Front of 
incisors orange above, yellow below. 

"This fine rat cannot possibly be confounded with any other 
known species of the genus.' Its size, peculiarly small and deli- 
cate head, short unicolor tail, large hands and feet, and powerful 
digging claws, separate it at once from any of its congeners. In 
some respects it agrees with the description given long ago by 
Hermann of his Mtujavantis,^ but its brown under-side and naked 
tail prove that it is not really the same, and it is probable that 
Hermann* s description was merely founded on an unusually large 
specimen of Mua deeumanus. 

" The presence of a second large rat in such a small island as 
Chi-istmas Island is a verj- noteworthy faet, and recalls the state 
of things existing in Guadalcanar, Solomon Islands, where two 
still larger rats, Mu9 mperator and Jf. rex, one terrestrial and 
fossorial and the other ai'boreal, live side by side in the same 
locality." * 



* Ten to twelve in Jf. maeleari, 

* For figures of the skull and teeth see Plate II (bui)^ figs. 2, 4, 5, 9, 10. 

' Mita infraluteus, a species from Mount Kina Balu, Xorth Borneo, described 
by Mr. Thomas (Ann. and Mag. N. H. (6^, ii, p. 409) since the above was 
written, has a considerable superficial resemolance to M. tiaiivitatit. Its tail, 
however, is longer, and its skull is large and heavy, in due proportion to the size 
of the body. 

« Obs. ZooL, p. 63 (1804). 

* See tuprd, pp. 47»-481. 
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To the above account it need only be added that some specimens 
are of a much warmer brown than others, a difference that occurs 
irrespective of sex. In some indi\'iduals there is a small irregular 
patch of white fur on the belly. In verj- j-oung specimens the fur 
is a bluish black. The mammary formula is — ^ = 6. 

This rat, though very numerous in places, especially on the hills, 
e.g. Phosphate Hill, is very much less common than M, macUari, 
1 never saw one in Flying Fish Cove, though they certainly have 
been killed there. They seem to live in small colonies in burrows, 
often among the roots of a tree, and occasionally several may be 
found living in the long, hollow trunk of a fallen and half -decayed 
sago-palm {Arenga h'steri). The food consists of wild fruits, 
young shoots, and, I believe, the bark of some trees. M, nativitatu 
IS a much movQ sluggish animal than M, maeUariy and, unlike it, 
never climbs trees ; and it is difficult to avoid the belief that the 
former sx)ecies is being supplanted by the latter in spite of the 
abundance of food. Both animals are strictly nocturnal, and 
M, natwitati'Sj when exposed to bright daylight, seems to be in 
a half-dazed condition. The Koss family in Christmas Island have 
given this species the name "Bull-dog Rat," and this has been 
adopted by the Malays. 

Measurements of the specimens in the present collection are given 
below : — 







Head and Body. 




Tail. 




Ear. 




Hind-foot. 


s 


(figured) 


276 


mm. 




182 


mm. 




24 


mm. 




50 mm. 


s 






273 






159 






23 






62 „ 


£ 






265 






170 






23 






53 „ 


^ 






260 






170 






25 






54 „ 


5 






253 






170 






22 






58 „ 


? 






250 






168 






25 






62 „ 


$ 






235 






160 






23 






55 „ 


$ 






228 






183 






21 






55 „ 


? 






202 






140 






21 






50 „ 



5. Mufl maoleari, Thomas. 

P.Z.S., 1887, p. 513. 
Mr. Thomases description of this species is as follows : — 

"Fur verj' long, thick, and coarse, but not or very slightly 
spinous, thickly intermixed on the back with enormously long 
piles from 2 to 2^^ inches in length. General colour grizzled 
rufous-brown, belly but little lighter pale-rufous. Shorter hairs 
everj-where, pale slaty- grey at base, shining red at tip ; longer 
piles uniformly black ; the general tint of the dorsal surface not 
imlike that of Arvicola amphibius, except that the median line 
is a good deal darker owing to the great number of the longer 
black piles there present. Whiskers verv long, many of them 
more than three inches in length, mostly black. Ears naked, 
black, broad, short, and rounded, their breadth about equal to 
their length; laid forward they fall short of the eye by about 
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a quarter of an inch. Limbs coloured extemally like back, 
internally dull grey ; upper sides of hands and feet uniform dai^k- 
brown; solepads six, very broad, flat, and rounded, evidently 
adapted for climbing; pad at the base of the fifth toe with 
a secondary pad at its postero - external angle. Claws, both 
anterior and posterior, short, stout, curved, and sharply pointed, 
brown horn-colour, that of the hallux marketUy shorter than the 
rcst; pollex with a broad nail as usual; fifth hind-toe without 
claw reaching just to the end of the first phalanx of the fourth. 

"Tail YGry long, its posterior half black all round, its distal 
half white or yellow, thinly and finelj' haired with short grey 
hairs, not hiding the scales ; the scales large, the rings averaging 
just ten to the centimetre. 

" Palate -ridges 3-6. Mammte 4, one axillary and one inguinal 
pair. 

" Skull ^ large and strong. Nasals extending to about a milli- 
metre past the level of the anterior edge of the orbit. Supraorbital 
edges beaded, but the beading not continued so far foi-ward as 
in M. eceretti. Interparietal large. Front edge of the anterior 
zygoma- root verj* prominent, projecting forwai'ds. Palatal foramina 
veiy long, their posterior end about one millimetre in front of the 
level of m.i Bullae small and flattened. 

" Incisors thick and strong, much bevelled extemally, their faces 
dull orange-yellow above and yellow below, but apparently the colour 
has been more or less affected by spiiit. Molars of medium size. 

" Measurements of the t3T)e, an adult female in spirit : — Head 
and body, 222 mm. ; tail, 248 ; hind-foot, 48*5 ; ear, 13 ; head, 64 ; 
forearm and hand, 66 ; last hind footpad, 10*5 ; heel to front of 
last footpad, 26. 

" Skull :^ Basal length, 47*5; greatest breadth, 26 2; nasals, 
length 19 '5, greatest breadth 6'7; intcrorbital constriction, least 
breadth 7*0; interparietal, length 6*6, breadth 11*5; length of 
base of anterior zygoma-root, 6*0; palate, length 30 -0; breadth 
outside m.j 10*3, inside 4*4; palatal foramina, length 10*1 ; back 
of incisors to m.i (alveoli), 15*7 ; upper molar series, 9*0. 

" This fine new rat belongs to a small group of species 
inhabiting the East Indian Archipelago, all of which agree with 
Mu9 macleari in being of large size, with verj' long tails tipped 
with yellow, and with small rounded ears. Their differential 
characters as compared to M, maeUari are best put in tabular 
form: — 

M. maeUari. Mammae 1 — 1 = 4. Dorsal piles present. Front 
edge of anterior zygoma-root projecting, very convex. 
Palatal foramina long. Bullae very small. 
Christmas Island. 



' For fig:ure8 of the skull and teeth see Plate II (bis)^ figs. 1, 3, 6, 7, 8. 
Thia species has been figured in P.Z.S., 1887, pi. xlii. 
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M, celehentMj Gray.^ Mammed 1 — 2 a 6. "No dorsal piles. 
Front edge of anterior zygoma -root not projecting. 
Palatal foramina short. 
Celebes. 

M, xanthurtUy Gray.' Mammae 1 — 2 « 6. Long dorsal piles 
present. Front of zygoma -root but little projecting. 
Palatal foramina long. 
Celebes. 

M. everettif Giinth.* Fur long, but the piles not enortnously 
lengthened. Front of zygoma -root convex. Palatal 
foramina long. Bullse veiy large. 
Philippines. 

JT. meyeriy Jcnt.* Fur -without lengthened piles. Supra- 
orbital edges much developed. Front of zygoma-root 
slightly convex. Palatal foramina short. Teeth very 
large. 
Celebes. 

M. muellert, Jent.* MammsB 2 — 2 = 8. No dorsal piles. 
Tail unicolor. Front edge of zygoma convex. Palatal 
foramina short. Teeth rather small. Bullae medium. 
Sumatra and Borneo. 

"This last does not properly belong to the present group of 
species, but is only introduced to complete the list of those of 
which it is necessary to mention the distinguishing characters 
when describing M. fnacleari as new. All these species also differ 
from J/", macleari in having the general colour grey or yellow 
instead of rufous. No other described species could possibly be 
confounded with the present most interesting new form, with which 
I have much pleasure in connecting the name of Captain Maclear, 
of H.M.S. * Flying Fish,* to whom the Museum is indebted for 
the Christmas Island specimens." 

To this description it may be added that in the young the under 
surface is much lighter coloured, and in one specimen is quite 
white, the inner side of the fore and hind limbs being nearly so. 
In the young, moreover, the long piles are not fully developed, 
though they are visible among the fur. 

There is considerable variation in colour in this species. In 
some specimens the back is darker and less rufous and the long 
piles are less developed than in the typical form. 



» P.Z.S., 1867, p. 698. 

* Loc. cit. 

» P.Z.S., 1879, p. 76. 

* Notes Leyd. Mus., i, p. 12 (1878). 
» Op. cit., ii, p. 16 (1879). 
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This species is by far the commonest of the mammals found 
in the idand; in every part I visited, it occurred in swarms. 
During the day nothing is to be seen of it, but soon after sunset 
numbers may be seen ininning about in all directions, and the 
whole forest i» filled with its peculiar querulous squeaking and 
the noise of frequent fights. These animals, like most of those 
found in the island, are almost completely devoid of fear, and 
in the bush if a lantern be held out they will approach to examine 
the new phenomenon. As may be imagined, they are a great 
nuisance, entering the tents or shelters, running over the sleepers, 
and upsetting everything in their search for food. They seem to 
cat anything, and destroy any boots or skins incautiously left 
within their reach. Their natural food appears to be mainly fruits 
and young shoots, and to obtain the former they ascend trees to 
a great height. I have often seen them run up the trailing stems 
of the lianas, and, in fact, they can climb as well as a squirrel. 
In the settlement they utterly destroy all the fruit they can get at, 
and frequently come into conflict with the fruit -bats on the tops 
of the papaia - ti'ees. A number of dogs is kept to keep them 
in check, and near the settlement they are certainly already less 
numerous than elsewhere. 

In the daytime these rats live in holes among the roots of trees, 
in decaying logs, and shallow burrows. They seem to breed all 
the year round. 

In the bush beaten tracks a few inches broad may often be seen, 
and Mr. Ross informs me that these are made by rats travelling 
in great numbers in search of food. I never had an opportunity 
of observing this, and am not sure whether it is this species or 
Jifu8 nativitatis which makes the paths. 

The measurements qf the specimens of this species in the present 
collection are given below : — 





Head and Body. 


Tail. 


Ear. 




Hind- foot 


s 




238 imn. 


260 mm. ... 


24 mm. 




49 1 


mm. 


s 




234 




.. 266 




25 






60 




s 




228 




.. 240 




25 






48 




s 




210 




240 




22 






45 




$ 




210 




240 




23 






50 




s 




208 




... 218 




23 






47 




s 




200 




... 246 




23 






60 




s 




187 




... 207 




26 






46 




s 




184 




... 196 




23 






42 








152 




... 170 




19 






40 




5 




255 




... 236 




25 






45 




5 




P 




... 260 




25 






60 




2 




^40 




... 256 




23 






46 








210 




... 260 




24 






47 





Chminiat Iifanii. 



NOTES OK THE OSTEOLOGY OF Mm NATIVITATIB 

A>-D MUS MACLEARI. 

By Dr. C. I. Fomith Majoe, F.Z.8. 

(PLATE II, ti..) 

EvBff if it irero not known that Mu* nativitatU is terrertrial and 

bnirowinf;, while MtM maeUari \% arboivnl, the examinntion of the 

manuB of both spetica would Tevoal this fnct at once. The bonos of 

the antebrachium, the carpab, metaonrpnlR, and proximal phalaogca 



Fio. 1. — Antebnehinm ind carpus ul Hut maeltari. 
Fio. 2. — AnlebravMum and caipiu of Jfiit nttlieilatii, 
S, radiiu; U, u)im; r, nidi*Ia: n, ulnare ; nn, radiaU ptwgiuale; 
p, pLufanue; n, centrale; 1-4, Ant to fourth c&rpale ; a, donal 
phalange of lint digit ; i-r, lint to Hfth digit. 

are all aleaderer and more elongate in the latter Bpccies, itouter 
and broader in the former, the loDgitudinal dimensions of the 
fore-limb as a whole being about the same in both. 
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The above remark does not, however, apply to the ungual 
phalanges, which in if. nativitatis arc longer, stronger, and less 
curved than in the other species ; the difference in length is the 
more striking, as Tfith regard to the proximal phalanges and 
metapodials the proportions are reversed, these being more elongate 
in M, maelearij as already pointed out. 

The ungual phalange of the first digit of M, nativitatU is 
not different in character from those of the other digits. In 
M. macUari the whole of the thumb, including the ^Metac. i, is 
more reduced than in the fonner species ; and its ungual phalange 
has a rounded, nail-like form, absolutely different from the claw- 
like, curved ungual phalanges in the other fingers, and resembling 
somewhat the same element in Primates. A still more appropriate 
comparison of the digits of the ai'borcal M, tnaeleari is with that 
of Sciurus (e.g. S. vulgaris), where we find the same curved, claw- 
like, ungual phalanges of digits ii-v, and the same rounded, 
nail-like, ungual phalange of the first digit. The reduction of the 
thumb has, however, in the squirrel, proceeded further than in 
M, maclean; whilst the thii-d and fourth digits have further 
proceeded in the opposite sense, being disproportionately long. 

In both Jf, nativitatis and M, macleariy an ossicle overlies, 
dorsally, the interjihalangeal articulation of the thumb. I have, 
on a recent occasion, P.Z.S. London, 1899, p. 430, suggested that 
this ossicle, which, although never mentioned before, is of quite 
common occurrence in Rodentia and Insectivora, may be the second 
phalange of the thumb, having been thmst out on the doi'sal surface. 

In the same place, quoted before, I have treated at length of 
the distal pisiform of Muiidae, etc. ; this bone forms, so to say, 
a 'pendant* to the distal *pr8Bpollex' (sec below); it occurs m 
both the species. See Text-fig. 6, op. cit. 

The osdcle, which in the figures given in the above quoted 
paper is marked or, is equally present in both species from 
Christmas Island, situated on the volar side, between the latero- 
distal angle of the radius and the pisiform; in old specimens 
it becomes fused with the former, but it is quite possible that it 
often vanishes. 

In i/. nativitatis it is much smaller than in the other species. 

Marginal radiale, — The only writer, to my knowledge, who has 
made mention of the * prsBpoUex * in the genus J/t«, is Emerv, 
who describes it in M. decumanus. In this species there is m 
connection with the distal extremity of the bone in question 
a lamina of tendinous connective tissue ha^'ing cartilaginous con- 
sistence ("eine knorpelharte Platte von schnigem Bindegewcbe "), 
and acting as a support to the very prominent and compact radial 
pad. The single bone of Mus decumanus is considered to be the 
homologue of the proximal of the two bones occurring in Fedetes ; 
to the distal bone of the latter would correspond the * tendinous 
lamina' of Mus decumanus. The character of a cartilage being 
denied to the latter structure, the inference drawn from this is that 
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its homologue in P^dstei is a deimal bone of secondary origin. 
In the latter genus the radial pad of other Kodents has been 
transformed into the volar prominence sheathed with a homy cap ; 
in other words, the stinicture which in most Kodents is an organ of 
touch has been adapted to fossorial functions in PedeUi} 

It is not clear to me on what grounds Emery here denies 
a cartilaginous condition to the distal element of Mus decumanus. 
In a subsequent memoir' he seems disposed to adopt a different 
view. After having shown that in Marsupialia the ^ praepoUex ' 
is * typically * composed of two elements, he adds : ** It will be of 
particular interest to investigate whether in other mammals, 
provided with a compound prffipoUex, the distal element has 
a cartilaginous Anlage ('knorpeJig angelegt wird'), and is the 
homologue of the distal portion of the marsupial preepollez." 

Like all Muridce which have come under my observation, 
both 3fus naiivitaiu and Mus maeleari have a large- sized marginal 
radiale, articulating with the * scapholunar ' and the Metac. i on 
their median and volar side, and thence extending obliquely across 
the vela in the direction of the distal pisiform bone. In both the 
species there is attached to the distal and ulnar margin of the 
marginal radiale, what appears to be a laminar cartilaginous 
appendix, incompletely ossified on the ulnar side. Xeither of the 
two specimens — one from each species — is mlult. I expect that in 
adult specimens the ossification will be found to extend over the 
whole of the distal part also. This condition I find to be the case 
in an individual of a genus closely allied with Mas, viz. in 
Arvicanthu {A, niloticu8\ although the specimen is not perfectly 
adult. 

The pidncipal differences in the skulls of the two specimens have 
been pointed out by 0. Thomas (P.Z.S., 1888, pp. 633, 634), and 
are borne out by the figures of Plate II {his). The skull of 
Jf. nativifatis is weaker, more slender, and narrower than that 
of the other species; the outer wall of the infraorbital foramen 
is shorter and projects less forward ; the incisive foramina extend 
farther backwards. The molars of this species likewise are weaker 
and less complicated with secondary cusps. In M. maeleari, the 
outer cusps of the upper and the inner cusps of the lower molars 
are much stronger than the corresponding parts in M. nativifatis. 
In several specimens of the latter the teeth present a diseased 
appearance, which is not the case in any of the specimens of 
M, maeleari. I append the measurements in millimetres of some 
of the skulls collected by Mr. Andrews, three of if. maeleari and 
two of M, nativitatis. 



^ G. Emery, <*Zur Morphologie des Hand- und Fuss-skelets " : Anat. Anz., 
v,pp. 288-291 (1890). 

^ C. Emery, "Beitrage z. Entwicklungsgesch. und Morphologie des Hand- und 
Fuss-skelets der Marsupialier *' : Semon°s Forschungareisen, ii, p. 394 (1897). 
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AVES. 

By R. BowDLEK Shabpe, LL.D., F.L.S., F.Z.S. 

(PLATES IlI-VI.) 

When the **Flpng Fish" under Captain Maclear first ^-iaited 
Christmas Island in January, 1887, two new species of birds were 
discovered by the expedition, viz., Carpophaga wharioni and 
Turdtu ergthrOjfleuntJf, The **Egeria" shortly afterwimls paid 
a visit to the island, and Mr. J. J. Lister, who was naturalist 
to the expedition, made a good collection of binls and discovered 
several new species. His notes on his collection were also of gi*eat 
interest. 

Mr. Ambews obtained series of all the species found on Christmas 
Island by Mr. Lister, and he was able to add several migi'atory 
species which the other expeditions had not met with, while the 
number of biixls and eggs which he has obtained evince great 
energy on his part. In the following pages his field notes are 
accompanied by his initials * C. W. A.* 

Order COLUMBIFORMKS. 
1. Carpophaga whartoni. 

Carpophaga whnrtoui^ Sharpe, P.Z.S., 18h7, p. 61'^, pl. xliii ; Lister, P.Z.S., 
1888, p. 620; Salvad., Cat. B. Brit Mus., xxi, p. 184 (1893); 
Sharpe, Handl. B., i, p. 64 (1899). 

No. 6, (J ad. Fh-ing Fish Cove, August 8, 1897. 
No. 57, 9 ad. Flvmg Fish Cove, October 21, 1897. 
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No. 61, (J ad. Flj-ing Fish Cove, October 22, 1897. 

«, *, 9 juv. Phosphate Hill, October 24, 1897. 

tf, rf, tf, ^ ad. et imm. Flj-ing Fish Cove, November 29, 1897. 

No. 72, ^ imm. Flying Fish Cove, November 21, 1897. 

^ ad. Phosphate Hill, November 3, 1897. 

^ ad. Flying Fish Cove, November 28, 1897. 

No. 71, 9 imm. Flying Fish Cove, November 24, 1897. 

(J imm. Flying Fish Cove, November 16, 1897. 

Of this fine and peculiar Fruit-Pigeon Mr. Andrews procured 
a good series. There does not seem to be any appreciable 
difference in the colour of the sexes, but the young biixls are more 
reddish underneath, and the first feathers of the thi*oat and breast 
are of a dull gi'ey, without any pui^plish or %'inou8 tint whatever. 

[The large Fruit-Pigeon, called by the Malays * Pergam,* is very 
common over the whole island, but is much more often heard than 
seen, since it lives among the thick foliage of the tops of the lofty 
forest trees, where to the unpractised eye it is extremely difficult to 
discover. In addition to the ordinar}- cooing note, the male utters 
a deep booming cr}' which is the most striking of the forest sounds 
during the daytime. This note is said to i^esemble closely the 
noise made by tigera, and Mr. lloss told me that an old Bantamese 
wood- cutter who came to the island was at first afraid to enter 
the forest, and was with much difficult)' persuaded that a bird 
was resi)onsible for the sound. These birds are very tame, and 
when a number were feeding in a tree it was generally possible 
to shoot several, one after the other, without disturbing the rest. 
The boys in the island used to catch them with a noose of string at 
the end of a long stick, and the birds would sit quietly while the 
instrument of their destruction was prepared, and the boy climbed 
into a convenient position for using it. On one occasion 1 caught 
one with my hands while it was drinking at a puddle on a tree 
trunk. 

The food is the fruit and leaf-buds of the various forest trees, 
and the birds gather in great numbers in trees of which the fruit 
is just ripening. The feet are very powerful, prehensile organs, 
ana, while feeding, this Pigeon clambers about among the branches 
like a Parrot. The nest is a ver}' scanty stinicture of sticks placed 
high up in a tree. The eggs arc two in number, white, and 
elongated, with both ends alike. I saw a pair building on 
December 24th, and obtained an egg on January 6th ; many young 
birds were shot in April. There seem to be two broods a year, for 
in the middle of November there were also great numbera of young 
birds, characterized by their looser, duller plumage and grey legs ; 
in the adult the legs are a bright red. I have counted between 
fifty and sixty on the bushes round the small waterfall on the east 
coast. The year before I visited the island was a verj- dry one, 
and Mr. Boss informed me that great numbers of these Pigeons had 
died of thirst— C. W. A.] 
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2. Chalcophaps natalii. 

C/talcephapt natality Lister, P.Z.S.» 1888, p. 622 : Salvad., Cat. B. Brit. Mus., 
xxi, p. 520 (m93} ; Sharpe, ilandl. B., i, p. 84 (1899). 

No8. 24, 26, (J ad. ; No. 25, Q ad. Flying Fish Cove, August 6, 
1897. 

(J $ ad. Flying Fish Cove, October 21, 1897. 
No. 54, 9 ad. Fh-ing Fish Cove, October 21, 1897. 
No. 55, ^ juv. Fh-ing Fish Cove, October 21, 1897. 
9 ad. Flying Fish Cove, November 15, 1897. 

Young birds have the gi*eater wing-coverts for the most part 
rufous, and the under paits irregularly mottled with dusky bars. 
As Count Salyadori points out, the male is not to be distinguished 
from some of the males of C. indica^ but the female differs con- 
siderably from the female of that species. 

[The Ground-Pigeon is by far the most brightly coloured of the 
birds of Christmas Island. It usually feeds on the ground, and 
can run rapidly. Though generally seen in pairs, small flocks 
sometimes occur, particularly near water. The food consists of 
small fruits. The nest is said to be placed in thickets of screw-pine 
{Pandanus)^ but I never saw either it or the eggs. At pairing- 
time the males fight tiercely, and are said to kill one another 
occasionally. Young biixls are seen in April. In spite of the 
brightness of its colouring, this bird is diti&cult to see, the green 
of the back and chestnut brown of the breast matching very closely 
the colours of the leaves and soil. — C. W. A.] 



Order RALLIFORMES. 
3. LimnobflBniu fascos. 

ZimHobanut futeut (Linn.), Sharpe, Cat. Brit. Mus., xxiii, p. 146 (1894). 

No. 40, 9 ad. Flpng Fish Cove, August 29, 1897. 

Iris brownish red, lightest round the pupil ; legs reddish brown. 

This is an interesting addition to the list. The species may 
visit the island rcgulaily on migi-ation, but Mr. Andrews only 
obtained one specimen. 

Order LARIFORMES. 
4. Anoufl stolidus. 

Anws 9toiidM (Linn.), Saunders, Cat. B. Brit. Mus., xx, p. 136 (1896). 

a, (J ad. Bocky Point, November 15, 1897. 

3, 9 ad. Flj-ing Fish Cove, November 16, 1897. 
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This species has not been obtained on Christinas Island before, 
but it was met with, by Dr. H. 0. Forbes on the Cocos-Keeling 
Islands in February. 

g Breeds round the coast, the eggs being deposited on small 
ves of the sea cliff. — C. W. A.J 



Order CHARADRIIFORMES. 
6. Olareola orientalii. 

Olar$ola oritnialitf Leach : Sharpe, Cat. B. Brit. Mub., xxiv, p. 68 (1896). 

No. 48, 9 imm. Flying Fish Cove, October 3, 1897. 
Not previously noted from the island, but certain to be a regular 
visitor on migration. 

6. Charadriufl dominions. 

OharadriuB dominieut, P. L. S. Miill. : Sharpe, Cat. B. Brit. Miu., xxir, p. 196 
(1896) ; id., Handl. B., i, p. 152 (1899). 

(J imm. Flying Fish Cove, November 14, 1897. 
Not met with by Mr. Lister, but certainly a regular visitor on 
migration. 

7. Oohthodromos geoffiroyi 

Charadriui gioffroyi, ^agl. : Lister, F.Z.S., 1888, p. 628. 
Ophthodromut geoffroyi, Sharpe, Cat. B. Brit. Mus., xxiv, p. 217 (1896) ; id., 
Handl. B., i, p. 153 (1899). 

Q ad. Flying Fish Cove, November 14, 1897. 
An adult female in full winter plumage. It is evidently a 
regular visitor to Christmas Island on migration. 

8. Hnmenias yariegatni. 

Numtnim var%$gatui (Scop.), Sharpe, Cat. B. Brit. Mus., ziir, p. 361 (1896). 

«, ^ <? 9 ad. Flying Fish Cove, November 17, 1897. 

Oy 9 ad. Flying Fish Cove, December 26, 1897. 

New to the Avifauna of Christmas Island, but doubtless a more 
or less regular visitor on migration. Mr. Andrews only saw one 
small flock of four, out of which three specimens were killed. 

9. Tringoidea hypoleuoiu. 

Tringoidet hgpoleueui (LinnO, Lister, P.Z.S., 1888, p. 628 ; Sharpe, Cat. B. 
Brit. Mus., zxiv, p. 456 (1896) ; id., Handl. B., i, p. 161 (1899). 

No. 62, Q imm. Flying Fish Cove, October 22, 1897. 
This is aLo apparency a regular visitor on migration, as it was 
likewise obtained by Mr. Lister. 
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10. Calidris arenaria. 

Calxdru armaria (L.), Sharpe, Gat. B. Brit. Mob., xxiv, p. 526 (1896). 

An adult bird in moult, still retaining a few of the feathers of 
the summer plumage on the back. This is an interesting addition 
to the Avifauna of Christmas Island, and increases our knowledge 
of the line of migration pursued by the Sanderling, which has in 
recent years been discovered in North Australia and in the Malay 
Archipelago. 

11. Limonites ruflcollis. 

Limoftitfi rufieollu (Pall.), Sharpe, Cat. B. Brit. Mus., ixiv, p. 545 (1896); 
id., Handl. B., i, p. 163 (1899). 

<»> *) S i^^-» ? i^^- ^^J^S Fish Cove, September 20, 1897. 

Both these specimens are immature birds in their first winter 
plumage. The male has the wing 4*15 inches and the female 4*0. 
The species has not been met with before on Christmas Island, but 
is doubtless a regular visitor on migration. 

12. Oallinago stennra. 

OaUinago tUnuraf Bp.: Sharpe, Cat. B. Brit. Mus., zziv, p. 619 (1896) ; id., 
Handl. B., i, p. 165 (1899). 

a, (J ad. Flying Fish Cove, December 1, 1897. 
Not previously recorded from Christmas Island. 



Order ARDEIFORMES. 
13. Demiegretta saora. 

Ardea Jugularit, Wag!.: Sharpe, P.Z.S., 1889, p. 516; Lister, P.Z.3., 1888, 

p. 138. 
Ikmitgrttia taera (Gm.), Sharpe, Cat. B. Brit. Mus., xxvi, p. 188 (1898) ; id., 

Handl. B., i, p. 198 (1899). 

T^ , ( ad. Flying Fish Cove, July, 1897. 

^^'^ \ ad, r white phase]. 

Nob. 2, 4, (J 1mm. Flying Fish Cove, August, 1897. 

No. 3, ad. fwhite phase]. 

0, (J ad. Flying Fish Cove. November 18, 1897. 

The bird in the white phase of plumage has very little crest, 
but the long ornamental breast-plumes are fully developed. Two 
of the outer scapulars are grey externally, and another grey plume 
is concealed by the long ornamental feathers of the lower back. 
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Order PELECANIFORMES. 

Sub-Order FREGATI. 

14. Fregata aquila. 

Frepaia aquiU (Linn.), Sharpe, P.Z.S., 1887, p. 616; Lister, P.Z.S., 1888, 
p. 529 ; Ogilvie Grant, Cat. B. Brit. Mus., xxvi, p. 443 (1898) ; 
Sharpe, Handl. B., i, p. 237 (1899). 

«> *» S 9- Flj'i^S Fi»^ Cove, November 13, 1897. 

c, rf, (J $ juv. Flying Fish Cove, November 4, 18, 1897. 

According to Mr. Andrews, who shot some breeding birds, the 
male of the large Frigate Biitl is almost entirely black, being 
white only from the lower breast down to the vent, including the 
lower flanks and upper part of the thighs. The female is black 
above, and has the throat black, but is white from the lower throat 
downwards ; the sides of the body black, '\i4th a large white patch 
on the flanks. The young birds have a rusty-coloured head and 
throat. 

[Perhaps the most interesting of the birds of Christmas Island 
arc the Frigate-birds, two species of which occiu\ Numbers of 
these birds could nearly always be seen sailing and cii'cling in the 
air at all heights ; in calm weather they often soar till scarcely 
visible. The flight is wonderfully graceful, and it is a pleasui*e 
to watch a group mo^-ing along the coast in a succession of 
sweeping circles, rising against the wind, or descending with it. 
In flight the head is curried close to the body, so that the bird 
seems to have no nock, and the tip of the beak is about on a level 
with the anterior angle of the outstretched wings. The feathers 
are often cleaned during flight, and occasionally the biixi shakes 
itself like a dog that has just left the water, di'opping through 
the air meanwhile. The young birds seem to be able to fly 
perfectly well as soon as they leave the nest, and groups of them 
could often be seen near the coast stooping to the water, one after 
the other, to pick up leaves and other floating objects, and then 
dropping them, apparently practising the method by which their 
parents obtain their food, which consists of surface fish and 
eephalopods. I never saw a Frigate-bird dive. 

The old birds by no means depend for food on the fish they catch 
themselves, but systematically ix)b the Gannets, which breed in 
great numbers on the island. Towards sunset many Frigate-birds 
may be seen sailing along the coast, watching for the return of the 
Gannets, full-fed from the fishing grounds. The birds being well 
aware of what is in store for them, and knowing that if they can 
reach the shelter of the trees they are safe, approach the island at 
a great speed, flying as low down as possible. Usually, while they 
are still at some distance, two or three Frigate-birds give chase, and 
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hunt the Gannct backwards and forwards, continually trying to get 
beneath it and to cut off its retreat to the ti'ees. The chase may 
last several minutes, but at length the exhausted bird disgorges 
some of the fish it hatl swallowed, and this is immediately caught 
in mid - aii* by one of the pursuers. Mr. Koss told me that 
occasionally two Frigate-binls would come into collision and break 
their wings, but this I never saw. The twigs for building the 
nests are obtained on the same system of ix)bbcry, and although 
these biixls will pick up twigs floating in the sea and lying on 
the beach, I never saw one attempt to break them off the dead 
branches as the Gannets do. If, when a nest is partly built, 
the biixl in charge of it is killed, dozcos of its neighbours come 
round and steal the material thus conveniently collected for them. 
The nest consists merely of a few handfuls of twigs placed on the 
fork of a small branch, and it seems wonderful how the egg 
remains on it. 'VMien the young has been hatched a few days the 
nest becomes convei*ted into a hard, nearly flat cake of twigs and 
excrement. Old nests, and those of Gannets, are often utilized. 

About the beginning of Januaiy the adult males begin to acquire 
the remai'kable pouch of scarlet skin beneath their throat. This 
they can inflate till it is nearly as large as the rest of the body, 
and a dozen or more of these birds sitting in a tree with out- 
stretched drooping wings and this great scarlet bladder under their 
heads are a most remarkable sight. A\Tien a hen bii*d approaches 
the tree the males utter a peculiar cr}-, a sort of ' wow-wow-wow- 
wow,' and clatter their beaks like castanets, at the same time 
shaking the wings. When they take to flight the air is allowed 
to escape fi*om the pouch, but occasionally they might be seen 
flying with it partly inflated. 

The pairing season extended from Januarj' till April; eggs were 
found in Februarj-, and in August there were still many young 
birds in white down, but by October all had flown. The young 
continue to get a certain amount of food from their parents even 
after the latter have begun to build again. 

In the neighbourhood of Flying Fish Cove the large species 
builds near the sea, the small one on the higher pait of the island 
farther inland. The cry of the male in the small species is quite 
different fi*om, and much more musical than that of the large one. 

At present Frigate-binls are one of the chief articles of food 
of the inhabitants of Christmas Island, and they are veiy good 
indeed. The usutd way of obtaining them is for a man to climb 
into the topmost branches of a high tree near the coast, armed 
with a pole eight or ten feet long and a red handkerchief. The 
latter he waves about, at the same time yelling as loudly as possible. 
The birds attracted by the noise and the red colour swoop round 
in large numbers, when they are knocked down with the long pole. 
In this way sufiicient birds to supply the small colony with food 
can usually be obtained in an hour or two ; occasionally, however, 
in unfavourable states of the wind, they are difficult to procure. 
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Young, Brownish on back, head fawn brown, whiter on back 
and upper part of neck. The brown of the front of the neck passes 
on breast into a band of brownish-black feathers. Breast and 
belly white. Beak greyish pinkish - white ; throat and eyelid 
greyish white. Feet ditto. Some white feathers on sides of 
bi*east. Secondary-coverts blackish brown, azillaries white, edged 
with white, llectrices slightly tipped with brownish white.— 
C. W. A.] 

16. Fregata ariel. 

Frtgata mn$l (Gould), Ogilrie Grant, Cat. B. Brit. Miu., xxn, p. 447 (1898). 

No. 18, (J. Flying Fish Cove, August, 1897. 
yo. 46, 9» Flj-ing Fish Cove, August, 1897. 

Acconling to Mr. Andrews, the male is entirely black below, but 
the female is white on the throat, breast, and sides of body. The 
centre of the lower breast, abdomen, and lower flanks are black. 

Sub-Order SUL^. 
16. Sula sula. 

Sula tula (Linn.), OgUne Grant, Cat. B. Brit. Mui., xxvi, p. 436 (1808) ; 
Sharpe, Handl. B., i, p. 236 (1899). 

Nob. 7, 9, 9 ad. Flying Fish Cove, August 4, 6, 1897. 
No. 10, 9 pull. Flying Fiah Cove, August 4, 1897. 
No. 94, 9 inini' Fl}Tng Fish Cove, November 16, 1897. 

The young bird was obtained by Mr. Andrews on the 4th of 
August, with its mother (No. 9). It is still covered with white 
down, though more than half-grown. 

l^Sula suia (Booby) breeds near the coast. Nest of sticks on 
ground, usually near edge of sea cliff, but sometimes on the high 
inland cliffs at some distance from the sea. One or two eggs. — 
C. W. A.] 

17. Sula abbotti. 

Sula abbotti, Ridgw., Proc. U.S. Nat. Una., zvi, p. 599 (1893) ; Sharpe, Handl. 
B., i, p, 237 (1899). 

a, (^ ad. East coast, October, 1897. 

This species was hitherto known only from Assumption Island 
in the Indian Ocean. Mr. Ogilvie Grant united it to Stda cyanopi, 
but it is certainly quite distinct. 

[Builds nests of sticks near the tops of the highest trees, usually 
on the high land round the plateau. Shot young in September. 
This bird is rarely seen on the north coast of the island, but 
on the south it seems largely to take the place of S, pi$eatruc, — 
C. W. A.] 
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18. Sula piflcatrix. 

Sula piteatrix (Linn.), Sharpe, P.Z.S., 1887, p. 516; O^lvie Grant, Cat. B. 
Brit. Mu8. zzTi, p. 432 (1896) ; Sharpe, Handl. B., i, p. 237. 

No. 94, 9 iDini. Flying Fish Cove. 

[^Sula piacatrix is ver}* common all round the coast. Builds nest 
of sticks in hi^h trees. Begins to breed about January, and there 
are great numbers of young birds in grey plumage in October. — 
C. W. A.] 

Sub-Order PHAETHONTES. 

19. Phaethon rubricauda. 

Phaethon phanieurutt 6m. : Lister, P.Z.S., 1888, p. 529. 
Phaethon rubrieamta, Bodd. : Oplrie Grant, Cat. B. Brit. Mus., xxvi, p. 451 
(1898) ; Sharpe, Handl. B., i, p. 238 (1899). 

No. 14, /J ad. FlyiogFish Cove, August, 1897. 

«» ^, ^ 9 ^' Flying Fish Cove. 

No. 15, $ luv. Flying Fish Cove, August, 1897. 

Cy 9 ^^- FlviDg Fish Cove, August, 1897. " Taken on nest 
with No. 15." 

d, $ ad. Flying Fish Cove, March 21, 1898. Taken from nest 
in hole of cliff. 

[The habits of the white Tropic Bird are much like those of 
the yellow one, but it seems to nest almost exclusively in holes 
in the cliffs, and I never saw it flying among the trees. The 
colour of the young bird is exactly like that of the other species. — 
C. W. A.] 

20. Phaethon falviu. (Plate III.) 

Pha0ihonJtavh'ostriM (nee Brandt), LiBter, P.Z.S., 1888, p. 528. 
PhMthonfalvuB, Brandt : Grant, Cat. B. Brit. Mns., zzyi, p. 465 (1898). 

No. 38, (J ad. Flying Fish Cove, August 28, 1897. 
No. 41, 9 ^d. Fhdng Fish Cove, August 30, 1897. 
No. 47, 9 juv. Flying Fish Cove, September 20, 1897. " Juat 
beginning to fly." 

Nos. 67, 69, 9 ad. Flying Fish Cove, November 19, 1897. 
No. 68, S ad- Flying Fish Cove, November 19, 1897. 
fl, i, ^ 9 ad. Flying Fish Cove. December 26, 1897. 

There appears to be no difference in the colour of the sexes, and 
the orange tint is equally well developed in both the male and 
female. The young bird, however, shows no orange in the 
plumage, but is white, spotted on the head and barred on the back 
with black ; the inner secondaries with black longitudinal markings 
of irregular shape on the outer web ; the primaries and a few of 
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the secondaries black-shafted, the outer primaries with more or 
less black along the outer web ; tail-feathers white, with a sub- 
terminal black sjwt ; a circular spot of black in front of the eye, 
extending below backwards in a line under the latter, and with 
a black line above the ear- coverts ; flanks with a tuft of chequered 
black feathers with white notches and spots. These latter 
feathers, and also many on the back and secondaries, seem to 
indicate by the variation of their patteiii that the latter changes 
a great deal, so that the aspect of the feather becomes gradually 
whiter and whiter. 

[The most beautiful of the sea birds is the yellow Tropic Bird, 
wliich, though much less numerous than the l^rigate-birds, is still 
fairly common. The flight of these binis is swift, though, owing 
to the rapidity of the strokes of the wing, it often seems as if they 
were labouring. I never saw them sail except for a shoit distance 
when wheeling round. On hot days they may be seen in twos 
and threes, flying rapidly up and down above and among the tree 
tops, continually uttering their peculiar cmt^kling cry, and pausing 
now and then to hover before holes in the trees which seem to 
offer an eligible position for a nest. It can hanlly be said, however, 
that they make a nest, for the single dark>brown mottled egg 
is merely placed in a slight hollow on the floor of a hole in a tree 
or in the sea cliff. The young biixl, when nearly full-grown, is 
white, barred with black, and since I never saw one in this 
plumage out of the nest, it seems that the yellow colour is 
acquired before it flies. The only distinguishmg mark of the 
youngest bird I ever saw fl}'ing was the presence of a few black 
bars on the back just above the root of the tail. Eggs and 
young were obtained in August and September; the breeding 
season seems to be less definite than in the case of the other 
birds.— C. W. A.] 



Order ACCIPITRIF0RME8. 
21. Astor natalii. (Plate Y.) 

Urospizias natalii, Lister, P.Z.S., 1888, p. 623. 
Aatur natality Sharpe, Handl. B., i, p. 251 (1899). 

(J juv. Flying Fish Cove, August 14, 1897. 
Nos. 30-33, (J 9 juv. Flying Fish Cove, August 13, 1897. 
No. 36, 9 ad. Flying Fish Cove, August 20, 1897. 
Xos. 43-44, 9 ad. j j,j^^ j,.^^^ ^^^^^ ^^^^ 22, 1897. 

(J juv. Flying Fish Cove, September, 1897. 
juv. Flpng Fish Cove, October, 1897. 
juv. Phosphate Hill, Kovember 28, 1897. 

^^- ^^' f iuv^* 1 S<>^^^-®^*^ ^<>"*» August 20, 1897. 
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Mr. Lister has given a very good descriptioii of this species, 
and has x)ointed out its similarity to A, grueigularis. It differs 
from the latter species, however, in its much darker slatj'-grey 
head, slaty-grey bars on the chest, and in the lighter underwing- 
and tail- coverts, which are barred with white and vinous rufous, 
and are not so unifomi vinous as in ^. grueigularis. 

[The Goshawk is common all over the island, and is verj- 
destructive to young poultry in Flpng Fish Cove. Its food 
consists of the White-eyes, Ground-Thrushes, and Ground- Pigeons, 
and it is said to kill the large Fruit-Pigeon also, but this I never 
saw. In the crop of one there were remains of numerous locusts. 
The nest is made of twigs and pieces of creepers, and is placed 
near the top of a high tree. A nest with one young was found 
on January 24th. The ciy is a sharp * tweet-tweet- tweet,' and 
when shooting Fruit-Pigeons in the high trees a reugh imitation 
of this call was often employed to cause them to thrust out their 
head, so that they could be more easily seen, and would present 
a better mark. — C. W. A.] 



22. Ninoz nataUs. (Plate IV.) 

Mnoz nataiit. Lister, P.Z.S., 1888, p. 526. 

No. 37, (J ad. Flying Fish Cove, August 8, 1897. 
No. 65, 9 ad. Flying Fish Cove, October 24, 1897. 
No. 66, 5 ad. Flviog Fish Cove, November 9, 1897. 
No. 70, S ad. Flying Fish Cove, November 24, 1897. 
9 ad. Flying Fish Cove, December 24, 1897. Iris and feet 
bright lemon-yellow. 

The sexes do not difPer in colour, and there is scareely any 
variation in size, as the males have the wing 7 •6-7*8 inches and 
the females 7 '4-7 '8. 

[The Owl is most often seen in thickets of screw-pine and in the 
denser parts of the forest. Its food consists of lizards, locusts, 
white-eyes, and perhaps rats. The nest 1 never found, but 
Mr. Hugh Ross told me it is usually placed in a screw-pine and 
made of twigs. The peculiar cry, resembling very closely the bark 
of a small dog, has been described by Mr. Lister. In the forest 
after sun-down several of these birds could be heard barking in 
answer to one another. They usually begin with a scai*cely 
audible *chuk-chuk,' which is repeated crescendo till they break 
out into a regular bark, which may be repeated a considerable 
number of times ; this may stop suddenly or die away gradually 
as it began.— C. V. A.] 
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Order CORACIIFORMES. 

Sub-Order CTPSELI. 
23. CoUocalia natalis. 

Colloealia natalis, Lister, P.Z.S., 1888, p. 520 : Hartert, Cat. B. Brit. Mus., xvi, 
p. 511 (1892) ; id., Tierreich, Lief, i, Aves, Macropt., p. 70 (1897). 

Ko. 28, ad. Flying Fish Cove, Aug^ust, 1897. 

9 ad. Flying Fish Cove, November 24, 1897. 

^ (J $ ad. Flying Fish Cove, November 25, 1897. 

9 ad. Flying Fish Cove, December 28, 1897. 

ad. Flying Fish Cove, Febniarv 16, 1898. 

(J 9 9 ad. Flying Fish Cove, 'March 4, 1898. 

J 5 9 9 9 ad. Flying Fish Cove, March 7, 1898. 

The series brought home by Mr. Andrews confirmed the 
characters of the species, but the differences between C. natalii 
and C. neglecta are not very strongly pronounced. 

Order COCCYGES. 

Sub-Order CUCULI. 
24. Chalcococcyz basalis. 

Chaleoeoecyx baaalis (Honf.), Shelley, Cat. K. Brit. Mus., xix, p. 294 (1891). 

A single immature female in full moult. This species has not 
before been obtained on Christmas Island. 

Order P ASSERT FORMES. 

Family MOTACILLIDJE. 

26. Motacilla melanope. 

Motacilla melanope. Pall. : Sharpe, Cat. B. Brit. Mu8., z, p. 497 (1885). 

$ ad. Flying Fish Cove, October 7, 1897. 

Iris blue-black. On the shore. Stomach contained small marine 
worms. 

Also not recorded from Christmas Island previously. 

26. Motacilla flaya. 

Motacilla Jiava, Linn. : Sharpe, Cat. B. Brit. Mua., z, p. 516, pi. vi, figa. 3^ 
(1885). 

No. 49, (J iram. Flying Fish Cove, October, 1897. 
0, i, imm. Flying Fish Cove. 

Three young birds, evidently procured on migration. 
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Family ZOSTEROPID^. 
27. Zosterops natalu. (Plate YI.) 

Zotteropt natalii, Lister, P.Z.S., 1888, p. 518, pi. xxyu. 

Xo. 21, (J ad. Fh-ing Fish Cove, August 5, 1897. 
fl, (J ad. Flj-ing Fish Cove, August 10, 1897. 
h, e, (J ad. Flying Fish Cove, November 29, 1897. 
d, $ ad. Flying Fish Cove, November 24, 1897. 
f, 5 ad. Flying Fish Cove, December 3, 1897. 
/, y, (J 9 ad. Filing Fish Cove, March 4, 1898. 

The White-eye of Christmas Island is a large species, and easily 
recognized by its colour. I can see no difference in the plumage 
of specimens killed in various months, and the young resemble 
the adults. The yellow at the base of the bill scarcely amounta 
to more than a small loral patch and does not form a frontal band. 
N.B. — In Mr. Lister's diagnosis of the species (p. 619) the fii-st 
character, viz., that the crown becomes paler ** towards the base 
of the taily^^ must be a misprint for * bill.' 

The nest is a pretty little structure — a shallow cup suspended 
between the forks of a twig, to which it is attached. The nest 
consists of vegetable fibre, with wool as a basis, and it is lined 
with the same black fibre of the sago -palm as that used by the 
Thrush for its nest. A second nest is deeper in the cup, containa 
more cotton, and has a few white feathers interlaced in the 
outside. The two eggs,, obtained by Mr. Andrews in November^ 
arc uniform bluish white. Axis 0*7 ; diam. 0*5. 

[The little Zosterops (Buning Waringin) swarm everywhere, 
even in the middle of the forest. They seem to form small flocks, 
and behave much like Titmice, climbing about among the foliage 
and often hanging head downwards under a leaf or branch in their 
search for insects. They also eat a good deal of fmit, and destroy 
many papaias, custard-apples, and bananas, of which they are so 
fond that they often come on to the dinner-table to get them. 
They have only a twittering note, but when a Hawk is in the 
neighbourhood the noise made by a flock of them is considerable. 
The nest is usually placed between two twigs or in the fork of 
small brunches of bushes, and is made of fibres of the sago-palm, 
or any other vegetable fibre they can get. They seem to breed 
nearly all the year round. — C. W. A.] 

FamUy TTJRDID^. 
28. Mernla erythropleura. 

Tardus tiythropleurutf Sharpe, P.Z.S., 1887, p. 615. 
MeruUk erythropleura. Lister, P.Z.S., 1888, p. 517. 

No. 23, ad. Flying Fish Cove, August, 1897. 

Nos. 62, 53, S 9 ad. Fljdng Fish Cove, October 20, 1897* 

E 
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No. 60, (J ad. Flying Fish Cove, October 22, 1897. 
<J 9 ad. Flying Fish Cove, November 4, 1897. 
i$ ad. Flying Fish Cove, November 12, 1897. 
^ ad. Flying Fish Cove, November 21, 1897. 
^ 9 ad. Fl}dng Fish Cove, December 29, 1897. 
S juv. Flying Fish Cove, February 14, 1898. 
9 ad. Flying Fish Cove, February 20, 1898. 
9 ad. Flying Fish Cove, ilarch 7, 1898. 
North Coast, March 17, 1898. 
Phosphate Hill, November 3, 1897. 

This species is of the group of Merula javanica, but is especially 
remarkable for the size of its bill, which is very large in proportion 
to the bird. The sexes are alike in colour, and the young birds 
arc more dusky brown, with pale shaft-lines to the feathers of the 
upper surface. In the young the bill is horn brown, not yellow, 
and the under surface of the body is mottled with dusky-brown 
edges to the feathers. 

[The Ground-Thrush is common everywhere, but is most numerous 
near the coast. Like the other birds of the island, it is very tame, 
and when I was breaking up rotten wood searching for beetles, 
several of them would stand quite close by in readiness to pick 
up any grubs that wcrc uncovered. Its food consists of insects, 
seeds, and any canion it can find, and I have seen one kill a small 
brown lizaixi, though it seemed to have some difficulty in doing so. 
When hunting for insects among the dead leaves, the colours of the 
plumage harmonize so exactly with the . surroundings that, wei*e 
it not for the bright yellow beak and eye-lids the bii'd would be 
almost in\'isible. The alarm crj* is much like that of the European 
Blackbird, and in the paiiing season (December-January) the male 
has a song something like that of the English Thrush, but harsher 
and less varied. The nest is made of fibres of the wild sago-palm 
{Arenga lister i)^ skeleton leaves, and other vegetable fibre; it is 
not mud -lined. One nest was taken from the crown of a screw- 
pine {^Pandantui)^ another from the hollow top of a broken tree 
trunk, some fifteen feet from the ground. Eggs were found in 
December, and in the following month young bii'ds just able to 
fly were numerous, and continued to be so till Apiil. — C. W. A.] 

FamUy HIRUNDINID^. 
29. Hinmdo gutturalis. 

Sirtitido ffutturalitf Scop. : Sharpe, Cat. B. Brit. Mns., x, p. 134 (1886). 

9 juv. Flying Fish Cove, October 16, 1897. 
A young female of the Eastern Chimney Swallow, in moult 
from the first plumage to the glossy dress of the adult. 
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REPTILIA, 

By G. A. BouLENOEB, F.ll.S. 

(PLATE VII.) 

TflE first collection made on Christmas Island by the officers of 
H.M.S. ** Flying Fish" yielded examples of three species — 
Gymnodaetylus marmoraius, Kuhl, Lygosoma itaticitatis (n sp.), and 
2)fphlop8 exocmti (n.sp.). Mr. Lister's visit to the island in 1888 
iresnlted in the discovery of two further new species — Gecko list&ri 
and Ablepharus egeria. To these five species Mr. Andrews has 
.added a sixth, the widely distributed Zyyosoma atroeodatum, 

LACERTILIA. 

Family GECKONID^. 
1. Oymnodactylus marmoratas, Kuhl. 

'Oymnodactylm mannorattts^ Boulenger, Cat. liz., i, p. 44 (1885). 

Known from Java, Sumatra, and Borneo; also from the mountains 
•of Perak, in the Malay Peninsula, whence I have recently received 
Ji specimen. 

2. Gecko listen. (PL VII, Fig. 1.) 

-GeeJeo riJttrri, Boulenger, P.Z.S., 1888, p. 535. 

Head moderate, snout once and one-third the diameter of the 
orbit, which equals its distance from the very small round ear- 
opening; forehead scarcely concave. Head covered with small 
granules, which arc considerably larger on the snout; rostral 
quadrangular, more than twice as broad as deep, without cleft; 
nostril pierced between the rostral, the first labial, and three 
nasals ; twelve upper and ten lower labials ; three transverse rows 
of small hexagonal chin- shields. Dorsal scales uniform, minutely 
granular; vcntrals much larger, roundish hexagonal, subimbricate. 
Digits with a very slight rudiment of web; seven or eight 
angularly curved lamellse under the median toes. A short angular 
series of twelve prseanal pores. Tail cylindrical, covered with 
uniform small flat scales, which are largest inferiorly. Pale grey- 
brown above, with a few rather indistinct brown spots and 
scattered white dots ; a brown streak from the nostril to the eye ; 
lower parts white, with small brown spots. 

Total length 79 mm. Fore limb 12 mm. 

Head 12 ,, Hind limb 15 „ 



Width of head ... 8*5 „ Tail 38 

Body 29 „ 
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This small Oeelo, of which a single male specimen was obtainecl 
by Mr. Lister, is closely allied to G. pumilm^ Blgr., from Papua. 
(Port Moresby and Torres Straits), from which it is at once- 
distinguished by its nearly free toes. 

Family SCINCID^. 
3. Lygosoma atrocostatam, Less. 

Lygottomn atroco»tatum, Boolenger, Cat. Liz., iii, p. 295 (1887). 

Mr. Andrews has brought home two specimens of this species^ 
which is widely distributed, being known from the Philippines, 
Celebes, the Moluccas, New Guinea, Cape York, the Caroline and 
Santa Cruz Islands. I may also add to its known habitat Pulo 
Tikos, Penang, where it was found by Mr. S. 8. Flower, and. 
whence it had been described by Stoliczka under the name of 
Mahautfa j&rdoniana. 

Lives among rocks on beach at Flying Fish Cove. 

4. Lygosoma natiyitatifl. (PI. YII, Fig. 2.) 

lAfgosoina tiativitatis, Boulenger, P.Z.S., 1887, p. 616, and 1888, p. 536. 

Section Enioa. Habit lacertiform ; the distance between the end^ 
of the snout and the fore limb is contained once and one-third to 
once and a half in the distance between axilla and groin. Snout- 
long, obtuse. Lower eyelid with an undivided transparent disk. 
Nostril pierced between a nasal, a postnasal, and a supranasal; 
frontonasal broader than long, forming a suture with the rostral 
and with the frontal ; latter shield nearly as long as the fronto- 
parietal, in contact with the first and second supraoculars ; four* 
supraoculars ; seven or eight supraciliaries ; frontoparietals united 
into a single large shield ; a small interparietal, behind which the 
parietals form a suture ; a pair of nuchals and a pair of temporals^ 
border the parietals; four or five labials anterior to the large 
subocular. Ear-opening oval, a little larger than the transparent 
palpebral disk, with three or four very small lobules on its anterior 
bolder. Thirty to thirty-four scales round the middle of the body, 
all smooth in the adult, quinquecarinate in the young, laterals 
a little smaller than dorsals and vcntrals. Ko enlarged prseanals. 
The hind limb reaches the elbow. Digits moderately elongate, 
a little flattened at the base, compressed at the end; subdigital 
lamellaB smooth, thirty-one to thirty-four under the fourth toe. 
Tail two -thirds of the total length. Brown above, strongly 
iridescent, with small golden and blackish spots, most numerous- 
on the sides and limbs ; lower surfaces white. 

'9-6 „ 



Head... 






15 


Width of head 






9 


Body 






66 


Fore limb 






22 


Hind limb ... 






31 



ft 
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This species was originally described from a single specimen; 
numerous examples have since been obtained by Mr. Lister and 
Mr. Andrews. 

6. Ablephams egerisa. (PI. YII, Fig. 3.) 

Ablephants rffena, Boulenger, P.Z.S., 1888, p. 636. 

Snout pointed, rostral not projecting. Eye entirely surrounded 
with granules; upper eyelid represented by three or four larger 
scales. Kostral largely in contact with the frontonasal ; prsefrontals 
forming a long suture ; frontal small, in contact with the first and 
.second supraoculars ; five supraoculars, second largest, fifth smallest ; 
seven supraciliaries ; interparietal distinct from the very large, 
.single frontoparietal ; a pair of large nuchals. Ear-opening rather 
small, oval. Scales smooth or feebly striated, two vertebral rows 
largest ; 26 or 28 scales round the middle of the body. Limbs well 
■developed, pentadactyle ; the hind limb reaches the axilla in the 
male, the elbow in the female ; digits long and slender, smooth 
inferiorly. Tail once and a half the length of head and body. 
Bronzy above, with blackish and pale greenish spots ; a light, dark- 
hedged- dorso-lateral band ; end of tail blue ; lower parts greenish 
white. 



Totallength 113 mm. 


Fore limb 


... 17 mm. 


Head 10 „ 


Hind limb 


... £1 ,, 


Width of head 6 „ 


X Ull ••• ••• •■• 


68 ,, 


Body 36 „ 







Numerous specimens were obtained by Messrs. Lister and 
Andrews. 

Closely allied to the widely distributed A. botdantiy Desj., from 
which it differs in the distinct interparietal shield. I have, how- 
-ever, recently noticed (Ann. Mus. Geneva [2], xviii, 1898, p. 719) 
the presence of a distinct interparietal in a specimen of that species 
from Lugh, Somaliland. A. egsria should therefore perhaps be 
regarded as a race of A, houtonii, 

OPHIDIA. 

Family TYPHLOPID^. 
6. Typhlops ezocoeti. 

Tpphlops exoeati, Bonlenger, F.Z.S., 1887, p. 517, acd Cat. Sn., i, p. 36, pi. iii, 
fig. 2. 

Snout depressed, rounded, strongly projecting ; nostrils inferior. 
E,ostral broad, upper portion broadest anteriorly, about half the 
width of the head, extending to the level of the eyes ; nasal 
incompletely divided, the cleft proceeding from the second labial ; 
a pneocular, of about the same size as the oculari in contact with 
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the second and third labials ; eyes distinguishable ; upper head- 
scales a little larger than the scales on the body; four upper 
labials. Diameter of body 50 to 66 times in the total length ; tail 
nearly twice as long as broad, ending in a spine. Twenty scales^ 
round the body. Pale brownish, each scale with a brown spot; 
these spots largest and darkest on the dorsal surface, where they 
form longitudinal lines. 

Total length, 480 mm. 

Two specimens were captured on the occasion of the visit of the 
** Flying Fish." Several more were brought home by Mr. Andrews, 
who found them in damp places, under rocks and fallen trees.. 
Only seen out on dark rainy days. 

[Turtles ai'c often seen round the coasts of the island, and thc7 
occasionally come up on to the white beaches to deposit their eggs- 
in the coral sand — one nest on the West White Beach contained 
142 eggs. There are probably three species — Tludasiochelys caretta, 
Chehne imhricata, and C. mt/das. In January, a small specimen of 
the last was speared in shallow water near Korth-East Point. — 
C. W. A.] 



MOLLUSCA, 

By E. A. Smith, F.Z.S. 

(PLATE VIII.) 

The land - shells of Christmas Island are insignificant both in 
size and the number of species. Eleven different forms were 
enumerated by the writer in 1888,^ nine of which were collected 
by Mr. Andrews, besides single specimens of three additional 
species, namely, Opeas subula, Melampus castaneua, and Aasiminea 
andretOBxana, These, however, do not throw any additional light on 
the relationship of the fauna with that of other parts of the world. 
Although seven of the fourteen species recorded are, so far as we 
know, peculiar to the island, it must be pointed out that they 
belong to genera the species of which have no very striking 
characters. The three forms of Lamproeystia are very much alike, 
and approximate very closely to certain species from the Philippines- 
and the Malay Archipelago. The Succineas also present no marked 
features, and might have been found anywhere. Opeas, too, is- 
a genus notorious for the sameness of its species and the wide 



1 Proc. Zool. Soc, 1888, p. 536. 
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distribution of several of them. The other genera represented at 
Christmas Island — Pythia, Melampus^ Truncatella, AMiminea^ 
and Leptopoma — are also recognized as containing species which are 
very widely distributed. 

In conclusion, therefore, it may be stated that the fauna, as 
represented by the terrestrial Mollusca, does not show any special 
affinity with that of any other particular locality ; and that the 
same species, or others very similar, might be expected to occur 
not only at adjacent localities, such as Sumatra or Java, but also 
further eastward in Kew Guinea and some of the Pacific Islands. 



Family ZONITID^. 
1. Lamprocystis normani (Smith). (PL YIII, Figs. 1-3.) 

Ariopkanta {Miei'ocyttis) normani, Smith, P.Z.S., 1888, p. 537. 

Testa parva, plus minus depressa, anguste perforata, tenuissima, 
nitida, vel pellucida et dilute fusco-comea, vel magis opaca, fusca, 
infra suturam et ad basim pallida, supra et infra microscopice 
spiraliter striata ; spira bre^dssime conoidea ; anfractus 5-6, lente 
accrescentes, convexiusculi, ad suturam anguste marginati, ultimus 
ad peripheriam acute rotundatus aut vix angulatus; apertura 
oblique lunata; peristoma tenue, marginibus distantibus, colu- 
mellari ad insertionem breviter expanse et reflexo. Diam. maj. 6^^ 
min. 6 mm.; alt. 4imm. Exemplum maj us : diam. maj. 7fy 
min. 7 mm. ; alt. 5| mm. 

This species is variable in size, form, and colour. The typical 
specimens were uniformly pellucid, homy, and thin in texture, 
whilst some of those obtained by Mr. Andi'ews are more solid, 
larger, and of a brownish or reddish brown colour, but pale 
beneath the suture and upon the base of the body- whorl. Some- 
times the upper surface, with the exception of the apex, which 
is palish, is of a uniform reddish brown tint. The spiral stri» 
are only visible under the microscope, and are less conspicuous on 
the under surface than above. 

2. Iiamprocystis mabelsa (Smith). (PI. YIII, Fig. 4.) 

Ariopkanta [Mieroeystis) mabela. Smith, P.Z.S., 1888, p. 537. 

Testa Z. normani simillima, sed magis depressa, anfractibus 
minus convexis, distinctius striatis, ultimo ad peripheriam subacute 
angulato. Diam. maj. 6, min. 5^ mm. ; alt. 3imm. 

Collected by Mr. J. J. Lister. 

This species, if the specimens upon which it was founded be adult^ 
is a little smaller than the preceding. It is similarly perforated, 
of the same texture and glossy appearance, but more depressed, 
and has flatter whorls which are a trifle more distinctly spirally 
striated ; the body-whorl is quite angular, and consequently the 
form of the apeiture is rather different. 
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3. LamprooyBtis mildredn (Smith). (PI. YIII, Figs. 5-7.) 

Ariophanta {Mierocyttid) mildrttUe, Smith, P.Z.8., 1888, p. 537. 

Testa Z. normani similis, sed minor, latius perforata, anfractibus 
magis convcxis, utrinque distinctius spiraliter striatis. Diam. maj. 5, 
min. 4}mm. ; alt. 3 mm. 

Collected by Mr. J. J. Lister. 

This species is smaller than either of the preceding, and also is 
more distinctly striated both above and below, and more widely 
umbilicated. The whorls are rounder and the suture deeper. 

Family SUCCIXEIDJE. 
4. Snooinea solidula, Pfeifer. (PI. YIII, Figs. 8, 9.) 

Sueeinea solidula, Pfeiffer, P.Z.S., 1849, p. 134 ; Monog. Helic, toI. ill, p. 22 ; 
Smith, P.Z.S., 1887, p. 678, figs. 1, 2. 

Testa ovuta, pallide flavescens vel dilute rufescens, subpcUucida, 
incrementi lineis fortibus obliquis curvatis sculpta, undique minute 
subgranulata ; anfractus 3, rapide accrescentes, perconvexi, sutura 
obliqua sejuncti, ultimus magnus; apertura inverse auriformis, 
intus nitcns ; peristoma tcnue, vel intcrdum intus leviter in- 
crassatum, margine columcUari paulo incrassato, callo tenuissimo 
labro juncto. Long. 13 mm., diam. maj. 10mm. ; apertura 9 mm. 
longa, 6 lata. 

Another small but adult specimen is 9 mm. in length and 7} in 
diameter. 

Mob. — Flying Fish Cove (Andrews). 

There are two principal characters which distinguish this species, 
namely, the thickened peristome and the peculiar sculpture. The 
former is not, however, observable in all specimens, but its absence 
may be due to their immature condition. It is only slight in any 
of the specimens, and internal; hence PfeifPer's expression ''perist. 
submarginatum." The sculpture has the appearance (under a 
strong lens) of the texture of very fine linen, or minute crisscross 
lines, rather than minute granulations. Besides this excessively 
fine ornamentation the surface exhibits rather strong lines of 
growth or subplications. 

5. Snccinea solitaria, Smith. (PI. YIII, Figs. 10, 11.) 

Sueeinea toliiaria, Smith, P.Z.S., 1887, p. 618, figs. 3, 4. 

Testa Buboblique ovata, supra acuminata, solidiuscula, vel albida, 
versus apicem rufescens, vel omnino rubescens, lineis incrementi 
validis, valde obliquis, curvatis, striis<jue spiralibus, fortibus, plus 
minus distinctis, sculpta ; anfractus 3, rapide cresccntes, duo 
superiores perconvexi, ultimus supra declivis, antice descendens; 
apertura rotunde ovata, supeme acuminata, intus pallida vel 
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Tubescens; peristoma tcnuc, intus interdum subincrassatum, 
margine columcUari plus minus incrassato et reflexo, supeme 

•callo tenui labro juncto. Long. 9^, diam. 5^ mm. ; apertura 6 mm. 
longa, 4^ lata. 

Only a single specimen of this species has hitherto been known. 
The few examples obtained by Mr. Andrews diifcr in being of 

41 very rich reddish colour. The solidity, the strong lines of 

.growtiby and the spiral striae are the principal distinguishing 
features of the species. The transverse striae are rather coarse, 
and more conspicuous in some specimens than others. 

6. Saccinea listeri, Smith. (PI. YIII, Figs. 12, 13.) 

Siieciftea list^ri, Smith, P.Z.S., 1888, p. 537. 

Testa elongato-ovata, supeme acumiaata, tenuis, cornea, rubcs- 
•cens ; aofractus 3, rapide crescentcs, ultimus permagnus, 
incrementi lineis tcnuibus striatus; apertura elongata, ovata, 
supeme acuminata; peristoma tenue, marginibus callo tcnuissimo 

1'unctis. Long. 13^ mm., diam. maj. 8 mm.; apertura lOf mm. 
onga, 7 lata. 

This species differs in form and sculpture from both the other ' 
species from the island. It is smoother, and has a shorter spire 
and a longer body- whorl. 

Family STENOGYRID^. 
7. Opeas subula (Pfciffer). (PI. VIII, Fig. 14.) 

Aehatina subula, Pfeiffer, Wiegroann^s Arch. Naturg., 1839, vol. i, p. 352. 

Bulitnus tuSuiUj Reeve, Conch. Icon., vol. v, pi. Ixix, fig. 494. 

Stenogyra {ppetu) gubula, Binney & Bland, Land and Fresh-water Shells of 

North America, pt. i, p. 230, fig. 392. 
3ulimt4t oparanu9, Pfeiffer, P.Z.8., 1846, p. 34. 

Hah, — Many islands in the West Indies, Florida, Mexico, 
Venezuela, Fernando Noronha, Borneo, Cochin China, Island of 
Opara or Bapa, etc. 

A single specimen obtained by Mr. Andrews is inseparable from 
this species, which, as will be seen from the above localities, has 
.a very wide range. I am unable to find any characters which 
will distinguish this species from 0. oparanus (Pfr.), the sculpture 
being precisely similar in both. The crenulation at the suture, 
especicdly in the upper whorls, a feature not noticed in the descrip- 
tions, is very peculiar, and, although visible under a simple lens, 
is best seen under a compound microscope. 

Binney and Bland account for the wide distribution of this 
.species by its transplantation with the banana and plantain 
throughout the Tropics. These trees have been introduced into 
Christmas Island from Java, and possibly the Opeaa along with 
them, although at present I am not aware of its having been 
jrecorded from that island. 
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Family AURICULID^. 
8. Pythia scarabflons (Linn.). (PL VHI, Pig. 15.) 

I^thia searabaus, Ffeiffer, Hon. Auric, p. 82. 

Mob. — Flying Fish Cove. Widely distributed in the islands 
of the Malay Archipelago and Oceania. 

The specimens from Christmas Island are much smaller tham 
usual, the largest having a length of only 20 mm. 

9. Melampus luteus (Quoy & Gaimard). (PL VIII, Fig. 16.) 

Melampitt luteus, Pfeiffer, Mon. Auric, p. 36. 

Hah. — Same as preceding. 

Also rather smaUer than usual. Length, 14 mm. 

10. Melampus fasoiatus (Dcshayes). (PL YIII, Fig. 17.) 

MtUnnput foiciatm, Desfa. : Pfeiffer, Mon. Auric, p. 38. 

Hah. — Same as preceding. 

Again the examples are small, only 11^ mm. in length. Some- 
are red-baoded, whilst others arc of a livid greyish tint without 
bands, the spire being slate-blue in all. 

11. Melampus oastoneus (Miihlfeldt). (PL VIII, Fig. 18.) 

Melampus eastattettSf Pfeiffer, Mon. Auric, p. 30. 

JSiah. — Sandwich and Samoa Islands. 

Only a single young specimen was obtained by Mr. Andrews. 
It agrees in every respect with examples from the Hawaiian! 
Islands. 

FamQy CYCLOPHORID-^. 
12. Leptopoma mouhoti, Pfeiffer, var. (PL VIII, Figs. 19, 20.) 

Leptapoma mouhoii, Pfeiffer, P.Z.S., 1861, p. 185 ; Monog. Pneumon., toI. iii,. 
p. 82 ; Keeve, Conch. Icon., vol. xiii, pi. v, fig. 25. 

Testa breviter conica, umbilicata, tenuiuscula, subpellucida,, 
sonlide albida, epidcrmide tenuissima lutoscente induta, interdum 
infra pcripheriara f usco maculata ; spira conoidea, ad apicem baud 
acuta; anfractus 5, couvexi, liris spiralibus filiformibus (in anfr. 
ultimo circiter 6) striisque inter liras spiralibus tenuibus, incre- 
menti linois obliquis omati, ultimiis in medio vix angulatus, liris- 
circa 1 2 (mcdiana ad peripheriam ceteris paulo-fortiori), succinctus ; 
apertura fere circularis, long, totius i paulo superons ; peristoma 
anguste expansum, baud duplicatum, marginibus callo tenui junctis^ 
columellari sinuate. Long. 11^ mm., diam. maj. 11^ mm. 
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Hah. — Found on mossy trunks of trees in the upper part of the 
island (J. J. Lister) ; north coast (Andrews). 

The type of Z. mouhoti was described from Cumboja, and differs 
slightly in being a trifle more elevated than the specimens from 
Christmas Island. Its peristome also is slightly broader. At 
present 1 have seen only two specimens, so am unable to judge 
of the constancy of these differences. 

Family TRUXCATELLID^. 
13. Truncatella valida, Pfeiffer. (PI. VIII, Figs. 21, 22.) 

TruncaUlla valida, Pfeiffer, Mon. Auric, p. 184; Eiister, Conch. -Cab., p. 11,. 
pi. ii, figs. 19-21, 23. 

Mah. — Philippine Islands, New Caledonia, Samoa, etc. 

The two or three apical volutions, constituting the protoconch, 
are very convex, and although apparently smooth under a simple 
lens, under the microscope are seen to be very finely, regularly^ 
longitudinally striated. 

4 

Family ASSIMINEIDiE. 

14 Assiminea andrewsiana, n.Bp. (PI. YIII, Fig. 23.) 

Testa elongata, conica, imperforata, rufescenti - cornea, vix 
pellucida; anfractus 7, convcxiusculi, lente accrescentes, infra 
Buturam linea x>6llucida marginati, Iseves, nitentes, ultimus brevis, 
rotundatus ; apertura obliqua, inverse auriformis, longit. totius 
i fere adsequans ; peristoma marginibus callo tenui junctis, extemo 
acuto, tenue, columellari valde incrassato et reflexo. Long. 4, 
diam. 2^ mm. 

Only a single specimen was obtained of this pretty little species. 
It is closely allied to A, woodmasonianay Nevill,^ from Port Canning, 
near Calcutta. It is similar in colour, but has more convex 
whorls, and wants the keel which surrounds the umbilical region, 
also a fine thread-like line which winds up the spire round the 
middle of the whorls. This character, present in all four specimens 
of A, woodinoHoniana obtained by the Museum from Dr. Hungerford's 
collection, is not noticed in Mr. NevilPs description. 



1 Journ. As. Soc. Bengal, 1830, vol. xlix, pt. 2, p. 163 ; 1831, vol. l, p. l/>8y. 
pi. vii, fig. 1. 
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INSECTA. 

(PLATES IX-XV.) 

Order 1.— LEPIDOPTERA, 

LEPIDOPTERA. RHOPALOCERA. 

By Arthub G. Butleb, Ph.D., F.L.S., F.Z.S., etc. 

(PLATE IX, Fio. 8.) 

Ik the Proceedings of the Zoological Society for 1888 I gave an 
account of a collection of Lepidoptera obtained by Mr. J. J. Lister 
on Christmas Island in 1887 ; this collection contained five species 
of Butterflies, two of which I had described in the Proceedings of 
the preceding year in a Report on a Zoological Collection made by 
the Officers of H.M.S. '* Flying Fish." 

Previous to Mr. Andrews' visit, therefore, the following species 
were recorded as occurring on the island : — Vadehra maclearij 
Bypolimnas listeria Xacaduha aluta, TerioM amplexa^ and TeriaM 
patruelis ; but, as the last of these turns out to be quite distinct 
from Moore's species, and the ordinary female of T. amplexa, only 
four distinct species were known to exist on the island. To these 
Mr. Andrews has added five others, one of which, however, waa 
evidently blown across from Java, to the species of which island 
those of Christmas Island show some affinity, although less than to 
those of North Australia. 

The following is a list of the species : — 

Family ^^YMPHALIDJE. 

EUPLCEIN^. 

1. Limnas petilia. 

Tapilio petilia, Stoll, Suppl. Cramer's Pap. Exot., pi. iiriii,fig. 3 (1787-91). 

Three males and four females were obtained near Rocky Point 
in September and Ifovember. 

Hitherto this species has only been known as purely Australian ; 
its occurrence on Christmas Island, therefore, is the more 
remarkable. If Z. petilia reached this island from Australia 
there seems no reason why it should not have passed northwards 
to Java; it would therefore appear more probable that it has 
travelled in a south-easterly direction to Australia, but that it 
should have crossed such a vast tract of sea is indeed extra- 
ordinary ; nevertheless, the forms of Hypolimnaa nerina occurring 
in Australia and Java are almost identical. 
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2. Vadebra madeari. 

Vtidehra maeleari, Butler, Proc. Zool. Soc., 1887, p. 522, fig. I. 

Flying Fish Cove; August to November, 1897; March, 1898. 

One nearly perfect female was obtained, which (in the character 
of its primaries) shows rather more resemblance to the female of 
P. BepulchralU of Java than do the males ; seventeen males were- 
secured. 

SATYRINJS. 
3. Melanitis ismene, var. determinata. 

MeUnitii determinata, Butler, Proc. £nt. Soc., 1885, p. tI. 

One female of the wet-season phase (not dated). 

This species has an enormous range, and may have reached the^ 
island from Java ; it is the Indo- Malayan insect, and does not show 
the characteristics of Jf. leda (which occurs in no part of India,. 
Burma, Ceylon, or Malaysia). 

NTMPHALIN^. 

4. Charaxes andrewsi, sp.n. (Fl. IX, Fig. 8.) 

More nearly related to C. pyrrhus from Amboina than to any 
other species of the genus, but altogether a far more smoky- 
coloured insect on the upper surface; all the white markings on 
the primaries of C. pyrrhus are here represented by more or less 
buff-coloured spots ; the internal patch, bounded above by the 
second median branch, diffused, and more or less heavily irrorated 
with black scales ; the secondaries are much darker than in 
C. pyrrhtis, the central whitish band more sharply defined, and 
almost always abruptly abbreviated, so that it rarely descends 
below the second subcostal branch ; the greyish-lavender markings 
of C, pyrrhiis entirely wanting ; the black outer border extended 
inwards, so as to cover nearly half the wing-surface ; a submarginal 
ochreous band, broken by grey - greenish streaks, bordering the- 
extremities of the nervures. 

The pattern and colouring of the under-surface is much more 
like that of C7. jitpiter (from Duke of York Island, the Solomon 
Islands, and New Guinea) ; it differs, however, in the slendemess 
of all the black markings, the much smaller patch across the end of 
the discoidal cell of the primaries, and the much reduced, or wholly 
obliterated, patch below the cell ; on the secondaries, the red 
patches are brighter and somewhat broader ; the white submarginal 
spots are bordered externally with bluish-lavender, and the 
interrupted ochreous band is brighter and better defined ; expanse 
of wings, (J 87-92 mm., $ 106-112 mm. 
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West of Flying Fish Cove in August and September ; at and 
near Bocky Point, November and December, 1897; Fljring Fish 
Cove, April, 1898. 

One perfect female and a dozen more or less broken examples 
(of both sexes) were collected. As usual with the species of this 
genus, C. andrewMi has an extremely rapid flight and is difficult 
to catch. 

5. Junonia villida. 

Fapilio riilida, Fabriciaa, Mani. Ins., ii, p. 36 (1787) ; Donovan, Ins. New 
Holl., pi. xxT, fig. 3 (1805). 

Five specimens, not dated. 

This is the typical Australian form of tbe species, diflering from 
that occurring on the islands of the South Pacific in the narrower 
and less brilliantly red -tinted fulvous markings. Dr. Horsfield 
obtained the same form in Java. 



6. Hypolimnaa misippns. 

Fapilio misippm^ Linmeiu, Mua. Liid. Ulr.. p. 264 (1764). 

9 Flying Fish Cove, March, 1 898. 

The single example obtained is much rubbed and shattered ; it 
was the only specimen seen, and appeared immediately after 
north-easterly gales, so that there can be little doubt that it was 
blown over from Java. 

7. Hypolimnas nerina, var. listen. 

Hypolimnat liiteri, Butler, P.Z.S., 1888, p. 542. 

Typical JJ. listeri is the prevalent form in Christmas Island, 
but it proves to vary more than the eight examples obtained by 
Mr. Lister led me to believe, though certainly far less than the 
race occurring at Suva (Viti Levu). In the wet season it is repre- 
sented bv a form the male of which is like ZT. nerina on both 
surfaces, but the female differs in having the tawny patch on 
the primaries small, as in H, iphigmia\ a second form agrees 
exactly with H. iphigefiia on both surfaces; a third form nearly 
approaches H. pronerpina, but has much smaller tawny patches 
on the female, and the white belt on the under- surface of the 
secondaries represented in both sexes by a whitish haze; this 
variety occurs in both large and small phases. Then follows 
typical M. listeriy and finally a form near IT. alct)iefie, but with 
only a spot of tawny on the primaries and none on the secondaries. 
It will be necessary to consider these varieties separately. 

Var. 1 (wet phase). Three very much shattered examples, not 
dated, but probably collected in February or March, 1898. 

Var. 2 = J5r. iphigenia, $ 24th December ; (J Flying Fish Cove, 
29th December, 1897. 
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Var. 3, near S. proaerpina, 9 November; (J, $ $ Flying Fish 
Cove, December, 1897. 

Var. 4, similar, bat much smaller, five males and two females, 
not dated. 

Var. 5, M. listeri. West of Flying Fish Cove, August ; North- 
East Point, 23rd December ; the remaining specimens were probably 
4ill taken at Flying Fish Cove, and are dated October, November, 
and December, 1897. 

Var. 6, near JT. aletnem. (J, 9 Flying Fish Cove, in December. 
Unfortunately, most of the specimens of this species are so much 
broken as to be hardly fit for the cabinet. 

8. Hacadnba alnta. 

■Cupido aluta. Druce, P.Z.S., 1873, p. 349, pi. xxxii, fig. 8. 

Flying Fish Cove, 20th October, 28th, 29th, and 30th December, 
1897; March, 1898 ; north coast, March, 1898. 

A good series of this species was obtained ; it varies considerably 
in size. 

9. Terias amplexa. 

^ Terias amplexa, Butler, P.Z.S., 1887, p. 523, fig. 6. 
$ Teria$ patruelit, Butler (not Moore), P.Z.S., 1888, p. 545. 

(J Flying Fish Cove, August; 9 September; $$ November; 
<?<?, 99 24th, 25th, 28th, and 29th December, 1897; <J north 
•coast, December, 1897 ; 9 February; ^ Rocky Point, March, 1898. 

There is no distinctive seasonal characteristic in this species ; all 
Ihe males show a wet type of coloration, and the females a dry 
one. It was the dry characteristic of the latter sex which led me 
to suppose it might be a variety of T. patruelU, There can be 
little doubt now that T. amplexa is an endemic form, and the only 
Terias in the island. 



LEPIDOPTERA PHAL^N^. 

By Sir Georos F. Hampson, Bart. 

The number of species of Moths taken (exclusive of Pterophoridie 
:and Tineidse) was 65, among which are all the five species taken 
by Mr. Lister, and described in the P.Z.S. for 1888, pp. 542-546, 
by Mr. Butler. 

The most interesting point in working out the fauna and flora 
of an oceanic island is the distribution of its species. I have 
therefore given the full distribution of each species as far as they 
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are known to me. The distribution of Christmas Island Moth» 
seems to show very clearly that it has no connection with the- 
Malayan sub-region, but is very intimately related to the Ceylonese 
sub-region, with a less strong relationship to the Australasian faunft 
found in Queensland, New Guinea, and the Pacific groups. In the 
collection hardly any of the numerous species confined to the Malayan 
sub-region occur ; and where there are closely allied species in the 
Ceylonese and Malayan faunas, it is the species of the former region 
that occur in Christmas Island, not of the latter, and this holds with 
regard to large conspicuous species whose distribution is well known, 
and not only small and obscure species which might be supposed to* 
have been overlooked in the Malayan sub-region. 



Family SYNTOMIDJE. 

1. Euohromiahorsfieldi, Moore : P.Z.S., 1859, p. 200, pi. Ix, fig. 13. 

4 (J, 6 $ ; January, February. 
Distrib. — Borneo, Java, Bali, Sumbawa. 

Family ARCTIAD^. 

NOLIX-E. 

2. Hola di8tribnta,Wlk.: Journ. Linn. Soc.,Zool.,vi,p. 113(1862). 

East coast, 1 9- 

Distrtb. — Madagascar, China, India, Burma, Borneo, Bali. 

ARCTIAN.E. 

3. Deiopeia polchella, Linn.: Syst. Nat., 10th cd., p. 534 (1758). 

6 (J, 5 9 > October. All of the pale form Candida, Butl. 
Distrib. — Almost universal in Old World. 

4. Argina cribraria, Clerck : Icones Ins., ii, pi. liv, fig. 4 (1759). 

1 9 • Both wings extremely pale. 

i)*«^rt3.~Madagascar, Mauritius, China, Malayan sub-region to- 
New Hebrides. 

Family AGAEISTID^. 
5. Mimeusemia econia, n.sp. (Fl. IX, Fig. 7.) 

Head yellowish white ; palpi with the second and third jointv 
banded with black ; a short black streak above the frontal 
prominence ; antennse and patches above and behind eyes black ; 
thorax black, with white stripes on dorsum and patagia ; pectuS" 
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and legs orange yellow, tarsi banded with black ; abdomen oranji^e 
yellow, with dorsal fuscous bands. Fore wing chocolate red, with 
snb-basal yellowish- white spot; an oblique triangular antemedial 
spot from subcostal nervure to submedian fold ; a small medial spot 
below costa, and a large spot from above median nervure to sub- 
median fold ; a spot beyond the cell from below costa to below 
vein 3 ; the costal area black, with silvery-blue spot near base ; 
a silvery -blue streak on basal half of vein 1 ; antemedial spots in 
and below cell, with a streak of scales above them on costa; the 
discocellulars silvery blue ; the postmedial line silvery blue, oblique 
from costa to vein 4, then recurved to below end of cell ; the area 
from just beyond it strongly irrorated with whitish scales; cilia 
white near apex and tomus. Hind wing black, with basal white 
patch extending on inner area to middle, its outer edge slightly 
angled at subcostal and median ncrvures ; an elliptical spot beyond 
the cell ; cilia white near apex and towards tornus. 

3 (J, 1 2 ; Flying Fish Cove, October. Exp. S ^0, 9 42 mm. 
Allied to Perakana^ Eoths. 

Family NOCTUID^. 

CARADRININ^. 
6. lyipterygia vagivitta, Wlk. : Joum. Linn. Soc, ZooL, vi, p. 185. 

2 9 I February, March. 
Dittrih. — Sikhun, Borneo. 

7. Amyna selenampha, Guen. : Noct., i, p. 406. 

5 (J ; March. 

Distrih. — Natal, Madagascar, China, India, Ceylon, Andamans, 
Philippines, Borneo, Java. 

8. Amyna octo, Guen. : T^oct., i, p. 233. 

^ St 4 9 J December-February. Of these six belong to the 
form axis, with the white discoidsd spot on fore wing. 

There are also 1 (J, 1 9> ^^ * very dark form, fore wing with 
some orange on the white discoidal spot, and a prominent white 
spot on costa close to apex ; this is also found in Pulo Laut and 
Fergusson Island, New Guinea. 

Distrih. — Throughout the Tropical Zone. 

9. Prodenia littoralis, Boisd. : Faun. £nt. Madag. L6p., p. 91, 

pi. xiii, fig. 8. 

^ Si ^ 9 » September-March. 

Distrih, — Mediterranean sub-region, and throughout the Tropical 
and sub-Tropical Zones of the Old World. 
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10. Leoeyma tibialis, Fabr. : Syst. Ent, p. 578. 
Dm^**.— India, Formoaa, New Caledonia, Tonga, Tahiti. 



NOCTUIN-E. 

11. Armactia columbina, Wlk., xzxiii, 808. 

6 <J» 6 $ ; December-March. 
JDutrih, — Queensland. 



12. Brana oalopasa, Wlk., xiii, 1100. 

15 ^, 8 9; September-January. Found on several occasions 
in dense masses measuring about 2 X 1 ft. X 6 in., or in long narrow 
masses on trees or rocks ; probably due to a single female attracting 
a large number of males. 

Distrih. — Ceylon, New Guinea. 

13. Ophiusa honesta, Hiibn. : Samml. Exot. Schmett., ii, p. 4, 

pi. 203, figs. 1, 2. 

14 (J, 8 9 ; February-March. 

Distrih. — India, Ceylon, Burma, Andamans, Philippines. 

14. Ophiusa ooronata, Fabr. : Syst. £nt., p. 596. 

-2 ^> 7 9 ; September. 

Bintrih. — India, Ceylon, Burma, Andamans, Java, Queensland. 

15. OpMusa serva, Fabr. : Syst. Ent., p. 593. 

6 (J, 18 9 I December-March. 

Dittrih. — India, Ceylon, Burma, Borneo, Java, Celebes, Queens- 
land, New Hebrides. 

16. Bocula limbata, Butl. : P.Z.S., 1888, p. 545. (PI. IX, Fig. I.) 

2 (7, 8 9 > December -March. The genus Uudragana was 
described by Mr. Butler from the single female collected by 
Mr. Lister, which had remained unique in the collection. It will 
form a section of the genus Boeula^ Guen. : antennae of male with 
long bristles and cilia; patagia short, ending in tufts of hair; 
abdomen with large lateral, oval tufts ; hind wing with slight 
costal fold and subcostal fringe of very long scales on upper side. 
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17. Aoantholipes similis, Moore : L6p. Atk., p. 174, pi. yi, fig. 5. 

I 9- Small, like specimens from Borneo. 
Distrib, — India, Borneo. 



18. Thermena rubrioans, Boisd. ; Faun. Ent. Madag. L6p., p. 106, 

pi. xvi, fig. 1. 

Distrih. — Africa, Madagascar, throughout the Oriental region to 
the Pacific g^ups. 

19. Ophideres salaminia, Fabr. : Ent. Syst., iii, 2, p. 17. 

!?• 

Distrth. — Madagascar, Formosa, throughout the Oriental region 
to Queensland and Fiji. 

20. Ophideres ancilla, Cram. : Pap. Exot., ii, pi. 149, F. 

4 <y. 4 $ ; August- February. 
Dutrih. — India, Ceylon, Burma. 

21. Ophideres fnllonica, Linn. : Syst. Nat., i, 2, p. 812. 

^ (?» ^ 9 » September, October. 

Distrih. — Africa, and throughout the Oriental region to New 
Guinea and Queensland. 

22. Ophideres matema, Linn. : Syst. Nat., i, 2, p. 840. 

7 ^> ^ 9 » September. 

Distrih. — Tropical Africa, India, Ceylon, Burma, Andamans, 
Java, North Australia. 

23. Cosmophilaerosa, Hiibn. : Zutr. Samml. Exot. Schnutt., ii, 19, 

figs. 287, 288. 

^ Si 2 $ 9 March. The male belongs to the form with 
pectinated antennae. 

Distrib. — United States, "West Indies, Africa, Madagascar, 
Mauritius, throughout the Oriental region to Queensland and Fiji. 

24. Cosmophila vitiensis, Butl. : Trans. Ent. Soc, 1886, p. 408. 

(PL IX, Fig. 12.) 

^ ^) ^ 9 9 March. The antennsB of males have short branches 
on outer side, and are fasciculate on the inner ; the postmedian line 
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of fore wing has its excurved portions rounded or straight, not 
angled ; the usual colour variations occur. 
JDutrib, — New Hebrides, Fiji, Tahiti. 

25. Eutelia delatrix, Guen. : Noct., ii, p. 304. 

3^,39. 

Dtstrtb. — India, Ceylon, Burma, Singapore, Java, Queensland. 

26. Stictoptera describens, Wlk., xiii, 1139. 

1 $ ; December. 

Distrib. — South India, Ceylon, Singapore. 

27. Hydrillodes vexiUifera, sp.n. (PI. IX, Pig. 6.) 

(J. Palpi recurved over head, the first joint angled with scales 
in front ; the second largely tufted with hair at the extremity, the 
third bent downwards and tufted with hair ; fore tibiae and femora 
with large tufts of hair; fore wing with slight costal fold on 
under-side fringed with large scales ; hind wing with the basal area 
on under-side clothed with fulvous androconia. 

Fuscous brown; the tufts on fore legs and at extremity of 
abdomen tinged with ochreous. Fore wing with faint traces of an 
antemedial line ; a black point at middle of cell ; the postmedial 
line arising from a white point on costa, then indistinct, waved, 
and incurved from vein 3 to submedian fold ; the subterminal line 
indistinct, curved and angled inwards in submedian fold; hind 
wing with discoidal lunule. Under-side of hind wing paler, with 
distinct discoidal spot and waved postmedial line ; the fulvous 
scales in male extending on inner area to near tomus. 

1 ^, 4 Q; December-March. £xj). 26mm.; also from the 
Louisiadcs, St. Aignan (Meek). 

28. Maliatiha sig^ifera, Wlk., xii, 793. 

12 (J, 18 $ ; August-March. 

JDUtrxh. — Japan, China, India, Ceylon, Burma, Andamans, 
Penan g, Queensland. 

29. Erastria griseomizta, sp.n. (PL IX, Fig. 5.) 

9- Head and thorax grey, slightly mixed with brown scales ; 
abdomen fuscous brown. Fore wing grey, irrorated with brown 
scales ; an indistinct sub-basal line oblique from costa to median 
nervure, where it is angled, obsolete below submedian fold; the 
antemedial line indistinct, slightly waved, oblique from costa to 
median nervure, then nearly erect ; a slight rufous point at lower 
angle of cell ; the postmedial line indistinct, bent outwards below 
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costa, where there is an obscure brownish spot on it, then minutely 
dentate and slightly defined by white scales, the area between it 
and the slightly waved subterminal line browner. Hind wing dark 
brown, paler towards base ; cilia greyish. 
1 9 ; February. Exp, 22 mm. 

30. Tarache olivacea, Hmpsn. : 111. Het. B.M., yiii, p. 63, 

pi. 142, fig. 9. 

1 S \ February. 

Distrib, — Shanghai, Naga Hills, Nilgiris ; a closely allied species 
in Abyssinia. 

31. Earias ohromataria, Wlk., xxvii, 204. 

1 9« Fore wing with the dark terminal band very broad ; hind 
wing tinged with fuscous. 

Distrih, — Africa, Japan, India, Ceylon, Burma, Andamans, 
Sula, Java. 

Family LYMANTRIAD^. 

32. Porthesia pnlverea, sp.n. (PI. IX, Fig. 9.) 

^. White; head and thorax strongly or slightly tinged with 
yellow brown; antennae with the branches brownish; abdomen 
with the anal tuft orange. Fore wing strongly 6r slightly irrorated 
with large yellow-brown scales ; more or less prominent brown 
medial and postmedial lines excurved from costa to median 
nervure. Hind wing white, the termen and cilia often tinged 
with brown. 

9. The anal tuft pale yellow or brownish ; fore wing much 
less irrorated with brown, the lines hardly traceable, or quite 
obsolete. 

20 (J, 8 9 j December-March. Allied to P, irrorata^ Moore, 
from Java. 

33. Orgyia postica, Wlk., iv, 803. 

1 (J ; January. 

Distrib. — Formosa, India, Ceylon, Burma, Borneo, Java, iN'ow 
Guinea, Queensland. 

Family SPHINGID^. 
CHiEROCAMPIN^. 

34. ChsBrocampa erotns, Cram. : Pap. £xot., ii, pi. 104 b. 

10^,49; July- January. 

Diitrib, — Andamans, Queensland, Solomons, Tonga. 
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35. Chsrooampa vij^, Ouer. : Deless. Toy., ii, p. 80, pi. xxiii, 

fig. 1. 

13 <y, 7 9 ; August-January. 

Distrib. — India, Ceylon, Andamans, PhilippineB, Java, Queens- 
land, New Hebrides. 

36. Theretra lucasi, Wlk., yiii, 141. 

1 9 ; December. 

Diitrib, — Oriental region to North Australia. 

SPHINGINJE. 

37. Pseudosphinz disoittriga, Wlk., yiii, 209. 

4 9 ; December, January. 

Distrih. — Japan, China, India, Ceylon, Andamans, Borneo, Jara, 
Queensland. 

MACROGLOSSIN-E. 

38. Cephonodes liylas, Linn. : Mant. Ins., p. 539. 

^ ^» ^ 9 5 September-March. 

Dtstrih. — West and South Africa, Oriental region to Australia, 
and Gilbert Islands. 

All the specimens belong to the form confinia, Boisd., previously 
recorded from South Africa only. 

Family GE0METRIDJ2. 

BOARMIAN^. 
39. Hyperythra lutea, Cram. : Pap. Exot., iv, p. 157, pi. 370 c, n. 

2 (J , 2 9 ; January. 

A small form of the species, with the male extremely dark, 
similar to a specimen from Claremont Island, North Australia. 
Distrib, — Oriental region to North Australia. 

40. Boarmia acaoiaria, Boisd. : Faun. Ent. Madag. L6p., 116, 

pi. xri, fig. 4. 

^ Si 1 9 5 October-February. Showing the usual large amount 
of variation, but aU belonging to the dark form cornana, Guen. 
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JDistrih, — ^West and South Africa, Madagascar, Oriental region to 
Australia and North Caledonia. 

41. Boarmia aootozonea, sp.n. (PL IX, Figs. 4, 15.) 

(^ . Pale olive-brown, irrorated with black scales ; palpi at sides 
and f rons black ; forelegs streaked with black ; abdomen dorsally 
suffused with black from second to subterminal segment. Fore 
wing with obscure, slightly carved, antemedial series of points and 
indistinct oblique medial line ; a postmedial series of points, with 
dark spots on it between veins 6 and 4, with a diffused blackish 
patch beyond it extending nearly to termen ; a pale subterminal 
line dentate towards costa; some black points on termen. Hind 
wing with obscure antemedial line; a more prominent, minutely 
dentate, medial line followed by a rust-red line ; an ill-defined, 
pale, subterminal line, somewhat dentate towards costa, and with 
rust-red line on its inner side, the area beyond it pale from vein 4 
to tomus ; two terminal black lunules towards apex and one 
towards tomus. Under-side, with the terminal area of both wings, 
black, with subterminal series of pale spots becoming a line towards 
inner margin of hind wing. Antenn» ciliated ; fore wing with 
small fovea. 

9* The area beyond the postmedial line of fore wing and medial 
line of hind wing suffused with black, except the costal area of 
fore wing. 

24 (J, 3 9 5 September-March. The only close ally of this 
species is B, eessariay Wlk., from India and Ceylon. 

LARENTIANiE, 

42. Saoris himdinata, Guen. : Phal., ii, p. 362. 

1 (?> 3 9 ; December-March. 

Biitrih. — South Africa, India, Ceylon, Burma, Sumatra, Java, 
Queensland, Fiji. 

GEOMETRINiB. 

43. Thalassodet veraria, Guen. : Phal., i, p. 360. 

One 9 ^ 1>^ condition, which is bright yellow-green instead of 
blue-green, and may belong to a closely allied species. 
Distrih — India, Ceylon, Java. 

AGIDALlANiB. 

44. Craspedia optivata, Wlk., xxiii, 780. 

5 ^ , 16 9; December-March. The females agree very well with 
the Australian form, but the males have the discoidal spots and 
terminal points larger. 
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Diifrib. — North Australia, Qaeenslaiid, New South Wales, 
Tasmania. 

45. Craipedia, sp. 

One 9 ^^ ^0 ^^ condition to identify, apparently allied to 
C. eulamata, Snell. 

Family TJRANIADiE. 

EPIPLEMIN^. 

46. Epiplema inhians, Warr. : A.M.N.H. (6), xvii, 214. 

(PL IX, Fig. 2.) 

6 (J I 3 9j December-March. Agrees exactly with specimens 
from Sikhim and the Ehasis, from which it has been previously 
recorded only ; one female is browner, with a black medial band to 
both wings. 

Family PYRALID^. 
GALLERUN^. 

47. Doloessa castanella, Hmpsn. : Moths Ind., iv, p. 4. 

1 (J ; February. 
Diutrih. — Ceylon. 

48. Coroyra cephalonioa, Stt. : Ann., 1866, p. 147. 

1 (? . 4 9 ; March. 

Distrih. — Europe, West Indies, Ceylon. Probably introduced. 

PHYCITIN^. 
49. HomcBOsoma nimbella, Zell. : Isis, 1839, p. 178. 

Diatrth, — United States of America, Europe, Syria, Cape Colony. 

50. Ephestia scotella, sp.n. (PI. IX, Fig. 13.) 

9. Dark purplish -brown Blightly suffused with grey. Fore 
wing without trace of antemedial line or discoidal points ; a very 
indistinct palo sub terminal line ex curved from below costa to 
vein 2; a terminal series of indistinct black points. Hind wing 
fuscous ; veins 3 and 5 stalked. 

2 9} December, January. JExp, 16 mm. 
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51. Heterographis singhalella, Rag. : Ann. Soc. Ent. Fr., 1888, 

p. 283. 

1 9 ; January. In bad condition, which may belong to a closely 
allied species. 

IHstrih, — Ceylon. 

52. Euzophera oinerosella, Zell. : Stett. Ent. Zeit., 1867, p. 380. 

2 9 ; January. 

DUtrih, — Europe. Probably introduced. 

53. Epiorocit OBgnnsalis, Wlk., xix, 905. 

3 9 ; January-March. 

Diitrth. — Madagascar, China, India, Ceylon and Burma, Sumatra, 
Australia. 

ENDOTRICHINiB. 

64. Endotrioha listen, Butl. : P.Z.S., 1888, p. 546. 

(PL IX, Fig. 3.) 

28 (7, 81 9; August-March. 

PYRALIN^. 

55. HerciQia nannodes, Butl.: HI. Ket. B.M., iii, p. 71, 

pi. Iviii, fig. 5. 

1 (J, 10 9 ; December-February. 
JJutrib. — Japan, China, Borneo. 

PTEAUSTIN-E. 

56. Zinckenia nigerrimalis, sp.n. (PL IX, Fig. 10.) 

Antennae of male, with the tuft of scales from basal joint yery 
large, convolute, and enclosing the base of the shaft, which is 
greatly thickened by scales on inner side after the excision. Deep 
dull black ; palpi with the second joiut banded with white ; pectus 
and legs partly white ; abdomen with slight dorsal segmental lines 
on upper sides and broad bands on ventral surface. Fore wing with 
medial white spots in cell, below the cell and on inner margin ; 
a trifid spot beyond the cell above vein 5, and two spots nearer the 
termen between veins 3 and 5 ; cilia white above middle and 
tomuB. Hind wing with oblique, slightly curved, white medial 
band not reaching costa or inner margin; cilia white below 
apex, and tipped with white near middle. 

^ <J» ^ $ > December-March. 
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57. Zinokenia fiisoialis, Cram. : Pap. Exot., ir, pL 398 o. 

4 (J, 7 9 ; August. 

Dutrih. — Neotropical, Nearctic, South Palearctic, Ethiopian, 
Oriental^ and Austridian regions. 

68. Diohooroois turusalis, Wlk., xyiii, 695. 

LUtrxh — Japan, Ceylon, Sumatra, Borneo, Bah, Celebes. 

59. Sylepta lunalis, Guen. : Delt & Pjr., p. 352. 

!$• 

Distrih, — Formosa, India, Ceylon, Burma, Borneo, Celebes, 

Sumbawa, Venezuela. 

60. Diohooroois anritinota, Butl. : Trans. Ent. Soc, 1886, p. 431. 

(PL IX, Fig. 14.) 

19- 

DUtrtb. — BaH, Tenimber, Australia. 

61. Olyphodes (Fhaoellura) holophsMdis, sp.n. (PL IX, Fig. 11.) 

Fuscous; palpi below, pectus and ventral surface of abdomen 
white; the anal tuft fulvous, with black tips; wings fuscous 
brown, with a purplish tinge; an oblique opalescent shade on 
medial area of both wings. 

7 (?» 8 9 I September-March. The only near allies of this 
species are Neotropical. 

62. Glyphodet indica, Saund. : Trans. Ent. Soc, 1851, p. 163. 

4(?, 19- 

Distrth, — Ethiopian, Oriental, and Australian regions. 

63. Glyphodes turalis, Led. : Wien Ent. Mov., 1863, p. 405, 

pi. xiv, fig. 7. 

3 ^» ^ 9 » August-March. 

Diitrih, — Nicobars, Amboina, New Guinea, Solomons, and Pacific 
groups. 

64. Hellnla undalis, Fabr. : Ent. Syst., iii, 2, p. 226. 

19. . 

Distrtb, — United States of America, Mediterranean sub-region, 

Ethiopia^ and Oriental regions. 
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MICRO-LEPIDOPTERA. 

By the £t. Hon. Lord Walsinqham, M.A., LL.D., F.R.S.^ 

Trustee Brit. Mub. 

PYRALIDINA. 
Family OXTCHIROTID^, Meyr. 

1. Ozychirota paradoza, Meyr. 

Osy^hirota paradoxa^ Meyr. : Tr. £nt. Soc. Lond., 1884, 438-9.^ 

Eah. — N.8. "Wales : Sydney, June.* 

Christmas Island ; Jan.-Mar., 1898; seven specimens. (C. W. 
Andrews.) 

I find a specimen in my collection, apparently belonging to this 
genus, collected at Paradeniya in Ceylon by Dr. (i. H. K. Thwaites, 
which is quite distinct from Meyrick's species. 

Fanuly PTEROPHORID^. 

2. Cosmoclostit qnadriqnadra, Wlsm., sp.n. 

Antennee white. Palpi scarcely projecting beyond the head; 
white. Head pale rust-brown above, face white. Thorax yellowish 
white anteriorly, rust-brown posteriorly ; under-side shining white, 
tinged with yellowish at the sides. Fore wings cleft to beyond 
middle ; yellowish white, the costa and dorsum narrowly pale rust- 
brown; a few rust-brown scales crossing the wing at one-fourth 
are succeeded by a rust-brown patch at the base of the fissure, 
wider on the tomal than on the apical lobe ; before the middle of 
the apical lobe is another transverse oblique rust-brown patch, 
joined along the dorsum of the lobe to an ante-apical patch of the 
same colour which overflows the dorsal but not the costal cilia ; on 
the tomal lobe there is also a broad straight transverse rust-brown 
patch beyond its middle, colouring the cilia above and below it, the 
cilia (except where so coloured) are whitish. £xp, al. 11-13 mm. 
Hind wings and cilia bronzy grey, the cilia of the dorsal lobe paler. 
Abdomen rich rust-brown, with four quadrate whitish patches 
above — one basal, one ante-median, one post-median, and one on 
the anal segment ; under-side shining white, tiii^ed with yellowish 
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at the sides. Hind legs white, smeared above on the tibiss and 
banded on the tarsi with pale rast-brown ; spurs white, tinged with 
rust-brown before their extremities, the scales at the base of the 
spurs not conspicuously raised, rust-brown mixed with white. 

Co-types (3), Mus. Br. 

Hah. — Christmas Island; Dec, 1897 — Jan., 1898; fourteen 
specimens. (G. W. Andrews.) 

The specimens are in poor condition, but show that the species 
is distinct from C. aglaodeimay Meyr., not only from its smaller size 
but from the difPerent arrangement of the abdominal spots and the 
tint of the hind wings, besides minor difPerences in the arrange- 
ment of the markings. It is obviously an insular form allied to 
the New South Wales species, which, however, also occurs in the 
Solomon Islands. 



TINEINA. 

Family HYPONOMEUTIDiB. 

3. Brenthia elaohista, Wlsm., sp.n. 

Antennas annulate with bronzy fuscous and whitish towards the 
base, becoming blackish above on their outer half. Palpi porrect ; 
white, annulate, with bronzy fuscous — two annulations on each 
joint. Head and thorax bronzy brownish. Fore wings cinereous, 
profusely speckled with bronzy brownish, forming transverse sinuate 
strigulsB across the outer half ; a sbort, bronzy brown, basal patch, 
wider on the costa than on the dorsum, this is outwardly bounded 
by a band of the pale ground-colour, beyond which the wing is 
again shaded with bronzy brownish; a minute patch of fuscous 
speckling at the outer end of the cell, with a white spot on the 
costa above it, this is succeeded by a blue and lilac metallic spot ; 
the apex and termen are broadly ornamented with velvet-black, 
alternating on its inner margin with golden brown and speckled on 
its outer margin with lustrous shining metallic iridescent spots — 
the first two slightly below the apex, silvery white set in black, 
the others more or less coalescing in a narrow band about the 
middle of the termen, with some scattered metallic scales again 
below them ; cilia shining, greenish grey on their basal half, pale 
bronzy brownish externally. Exp. al. 6 mm. Hind wings bronzy 
brownish grey, with an oblique transverse white band from the 
costa to below the middle at one-third from the base, with some 
shining metallic lilac spots towards the apex and termen ; cilia 
brownish grey, streaked with white through their middle below 
the apex. Abdomen bronzy brownish. Legs white, spotted with 
bronzy brownish above on the tibise and tarsi. 

Co-types (2), Mus. Br. 
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Hob, — Christmas Island ; Jan.-Mar., 1898 ; six specimens. 
(C. W. Andrews.) 

Smaller than any previously described species of this genus, 
greatly resembling B, pavonaeella, Clem., and the larger quadri- 
Jhrella, Z., from North and South America respectively. 



4. Simaethifl omatioomit, Wlsm., sp.n. 

• 

Antennae with the basal joint enlarged, obtuse ; brownish 
ochreous, the stem white, conspicuously annulated with black. 
Palpi whitish, barred with brownish ochreous on the outer sides. 
Head brownish ochreous, mixed with pale cinereous. Thorax 
brownish ochreous, becoming dark brownish grey posteriorly. 
Fore wings with the costa much arched, widening outward from 
the base, apex rounded, termen obliquely convex ; olivaceous 
brownish, with two narrow transverse bands of pale cinereous 
speckling between base and middle, the outer one terminating in 
a whitish costal spot* beyond which is another reduplicated whitish 
costal spot, the space between them dark brownish fuscous, 
another small white spot lies in the costal cilia immediately above 
the apex ; some blackish patches around the outer end of the cell 
are succeeded by some paler transverse strigulffi and accompanied 
by brownish cinereous scaling, the ante-apical and ante-terminal 
portion of the wing being irregularly clouded with fuscous, the 
termen olivaceous brown, with a dark brown line along the base 
of the bronzy greyish cilia. JExp. al. 1 1 mm. Hind wings dark 
bronzy brownish, with some faint pale curved streaks ruuning 
through them before the margin ; under-side with two speckled 
pale cinereous bands. Abdomen bronzy brownish. Legs fuscous, 
tarsi with three white bands. 

Co'typM (2), Mus. Br. 

Hob. — Christmas Island ; Feb.-Mar., 1898 ; ten specimens. 
(C. W. Andrews.) 

This species resembles in shape, colouring, and markings the 
typical forms of Simaethii, and is apparently nearer to the European 
oxyaeanthella^ L., than to any other well-known species. 



5. Fhyoodet adjeoteUa, Wkr. 

Nlgilgui adjeeteUa, Wlk. : Cat. Lp. Tub. B.M., XXYIII, 512 (1863). ^ 
B^odm adJecUUa, Wlsm. : Tr. Ent. Soc. Lond., 1891, 80.* 

Sdh, — Sierra Leone.^ East Africa: Tangani, Kolumbi Creek, 
Aug.* 

Christmas Island; Dec, 1897 — Jan., 1898; two specimens. 
(C. W. Andrews.) 

Apparently a small form {exp, al. 11mm.) of Walker's African 
species. 
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6. Tortrioomorpha oUorolepif, Wlsm., sp.n. 

Antennae dark brown. Palpi dark brown externally, brownish 
ciDereous on their inner sides ; terminal joint short, not rising above 
the level of the head. Head greyish brown. Thorax dark brown, 
sprinkled with greenish and pale cinereous scales. Fore wings dark 
brown, profusely sprinkled with pale yellowish green scales, the 
greenish s<SBding is somewhat thicker on the basal half, on 
a transverse band passing the end of the cell, and about the 
apical and terminal portion of the wing, leaving a brown band less 
thickly scaled across the middle; cilia brownish grey, a narrow 
brownish ochreous marginal line preceding them. £xp, al, ^ 28, 
9 23 mm. Hind wings greyish brown, the outer two-thirds of the 
cilia whitish cinereous. Abdomen greyish brown. Legs greyish 
brown, the end of the hind tibisB and the last four taraal joints 
brownish ochreous. 

TyV'S 9 Mus. Br. 

Hah. — Christmas Island ; Feb., 1898; three specimens. (C. W. 
Andrews.) 



Family TORTRICID^. 

IBPAaOOB, Hb. - DICBBUA, On, > HASTULA, Mai 1 

7. Epagoge halyndeta, Wlsm., 8p.n. 

Antennae greyish cinereous. Palpi triangular; pale brownish 
ochreous. Thorax greenish olivaceous, with two scarlet longi- 
tudinal streaks. Fore wings dull olive-green to two-thirds from 
the base ; on the green portion are three lines of scarlet streaks — 
the first, from the base below the costa, broken beyond its middle, 
the basal half tending to join the outer half of a similarly broken 
median streak ; the third, also from the base, is broken into three 
spots below the middle and outer half of the fold ; three small 
scarlet spots and a transverse elongate one precede the darkened 
outer third of the wing, which, after a narrow margin of metallic 
pinkish ochreous, becomes rich yellowish brown, with obscure 
greyish fuscous semi-metaUic shading and reticulations ; along the 
costa, commencing near the base, is a series of minute pale ochreous 
spots, gradually increasing and becoming oblique geminated streaks, 
continuing to the apex ; these, beyond the middle, are joined in 
pairs at their lower extremities, giving the appearance of links of 
a chain; cilia pale ochreous, with fuscous streaklets running 
through them. £xp. al, 9 mm. Hind wings dark greyish. 
Abdomen bronzy grey ; anal tuft ochreous. Legs pale ochreous. 
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Typ€, — (J Mus. Br. 

Hah, — Christmas Island ; Jan., 1898; nniqne. (CW. Andrews.) 

A single specimen, adding to the somewhat curious tropical 

distribution of this conspicuous form, allied species occurring on 

the west coast of Africa, Malaysia, Queenslsmd, and extending 

northwards to Shanghai. 



CiEHOGHOSIS, Wlsm., gen. nov. 
(xaivov = * new ' ; rfv&at^ = * knowledge.') 

Type : Canognosis ineisa^ Wlsm. 

Antennae (9) simple. Palpi porrect, median joint clothed with 
loose hair-scales beneath ; terminal joint nearly half the length of 
the median, slightly drooping, smooth. Head rather rough above. 
Thorax smooth. Fore wings narrow at the base, slightly widening 
outward, costa moderately straight, apex obtusely falcate, termea 
deeply sinuate, not oblique, tomus rounded: neuration, 12 veins — 
2 from scarcely beyond middle of cell ; 3 from before angle of cell, 
much recurved, approximating to 4 on termen ; 4 and 5 separate, 
4 recurved, 6 to sub- apical sinus; 6 to lower extremity of the 
falcate apex; 7 to above apex, 8 and 9 out of 7 ; 10 nearer to 7 
than to 1 1 ; 11 from outer third of cell. Hind wings as broad as 
the fore wings, scarcely sinuate below the rounded apex : neuration, 
8 veins — 3 and 4 connate; 5 parallel to 4; 6 and 7 stalked. 
Abdomen normal. Legs smooth ; a slight projecting tuft of scales 
at the end of the hind tibise. 

Apparently allied to the New Zealand genus Epdlxiphora^ Meyr., 
which is also represented in New South Wales. 

8. Csnognosit inoisa, Wlsm., sp.n. 

AntennsB pale brownish. Palpi white, a brownish streak on the 
outer side of the median joint reaching to half its length, terminal 
joint tinged with brownish. Head dark rust-brown. Thorax 
white, with a brownish tinge. Fore wings sericeous white, costa 
narrowly tinged with rust-brown, through which run short oblique 
white streaklets commencing before the middle and continuing 
nearly to the apex ; apex obtusely caudate, rich ferruginous, 
a silvery streak running through the lower half of the 
ferruginous patch, joined at its base by a similar slender streak 
from the costa and at its apex by another curving around the base 
of the apical cilia; this patch is preceded by a dark fuscous 
quadrate spot a little beyond the upper angle of the cell with 
smaller patches of fuscous scales on either side of it; along the 
middle of the termen are three or four patches of similar fuscous 
scales between the veins, and a few, less noticeable, are distributed 
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along the dorsum below the fold; cilia at the apex ferruginous, 
below it white tipped with fuscous, around the tomus plain white. 
£xp. al. 17 mm. Hind wings pale yellowish brown with a roseate 
gloss ; cilia pale brownish, tipped with dirty whitish towards their 
apex. Abdomen pale yellowish brown. Legs pale yellowish 
brown, the terminal four joints of the hind tarsi darker brownish 
above, with whitish spot at the joints. 

2\/pe.^<^ Mus. Br. 

Hob, — Christmas Island ; March, 1898 ; unique. (C. W. 
Andrews.) 

Family TINEIDJS. 

9. Dendroneura punctata, Wlsm., sp.n. 

Antennae olivaceous ochreous. Palpi divergent ; whitish 
ochreous beneath, streaked with fuscous along their upper side. 
Head pale olivaceous grey ; face flattened, slightly paler. Thorax 
and fore wings shining pale olivaceous grey, with a greenish iri- 
descent gloss ; a small fuscous spot lies a little below the costa at 
three-fourths from the base, and is preceded by a similar smaU spot 
on the dorsum ; cilia pale olivaceous greyish. JExp. al. 11-12 mm. 
Hind wings widened near the base, becoming rapidly attenuate 
beyond the middle to the acute apex ; tawny olivaceous greyish, 
cilia scarcely paler. Abdomen pale cinereous. Legs with the 
usual flattened femora characteristic of this genus ; hind tibisd very 
hairy above ; pale cinereous. 

Co-types (2), Mus. Br. 

Hah, — Christmas Island; Dec, 1897; Jan.-Feb., 1898; ten 
specimens. (C. W. Andrews.) 

The species of this genus are said to be attached to sugar-cane 
and the banana. One has been recorded from the West Indies; 
others occur in Hawaiia and the Society and Marquesas Islands. 
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Order 2.— HYMENOPTERA. 
By W. F. KiRBT, F.L.S., F.E.S., etc. 



(PLATE XIV, F1G8. 6-9.) 

I HAVE been able to identify eleven species of Hymenoptera, obtained 
by Mr. Andrews on Christmas Island, all but two of which are, as 
far as yet known, peculiar to the island. Of these, I have described 
six as new, one of which I have made the type of a new genus. 
There are also single specimens of three species of Ichneumonida;, 
which it is not desirable to describe until more specimens are 
obtained. I have added the descriptions of new species, and any 
notes of importance from my former paper on the JSymenopitra 
collected by Mr. Lister (P.Z.8., 1888, pp. 551, 552). 



LIST OF SPECIES. 



TEREBEANTIA. 

ENTOMOPHAGA. 
Pkoctotetpidje. 

DUTININ^ (?). 

Mantiharia, g.n. 
anomaluy sp.n. 

ICHKEUMONII)^. 

Ophionin^. 
Ophion, Fabr. 
^avocephalusy sp.n. 



ACTJLEATA. 
HETEROGYNA. 

FoBHICIBiB. 
PONERIKJB. 

Lohopeltay Mayr. 
diminuta^ Smith. 

FoBlflCINiB. 

Camponotui, Mayr. 
mslichhros, Kirb. 



F0S80RES. 
Crabbonid^. 

LARBINiE. 

Notogonia, Costa. 
alecto^ Smith (?). 

DIPLOPTERA. 

Odynerus, Latr. 
polyphemus, Kirb. 

Yespid^. 

jPolistes, Latr. 
balder, Eirb. 

ANTHOPHILA. 

AP£D£. 

Andbendtj!. 
Halictus, Latr. 
andrewsi, sp.n. 
htnyhamtf sp.n. 

Meoachilinje. 
Megachile, Latr. 
rotundipenmsy sp.n. 
niveseeni, sp.n. 

6 
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MAHTIBASIA, Eirby, gen. noy. 

Head very large, oval, as broad as the thorax, and broader than 
long; ocelli arranged in an equilateral triangle, antennas inserted 
close together between the eyes, and set with short hairs, scape 
slightly curved, about four times as long as broad, second joint 
rather longer than broad, slightly narrowed at the base and 
truncated at the extremity ; flagellum nine-jointed, the joints 
transverse, closely appressed« a little broader than long, except 
at the extremities, the last as long as the preceding three, and 
ending in a fine point ; pronotum nearly square, a little rounded 
in front; scut-ellum forming an obtuse-angled triangle, truncated 
behind, and with a slight central carina ; abdomen moderately 
broad, with six dorsal segments visible, of about equal length ; 
legs short, stout, clothed with short hairs, but destitute of spines ; 
tarsi five -jointed, the first joint rather longer than broad, the 
second, third, and fourth transverse, the fifth as long as all the 
rest put together, greatly swollen, and followed by large claws, 
which are, however, more or less damaged in all the specimens 
before me, and hence cannot be further described. Rudimentary 
wings visible under the microscope. 

Affinities uncertain; I am inclined to refer the species to the 
3rt/ininaf but without feeling at all sure that this is its real 
position. 

1. Mantibaria anomala, sp.n. (PI. XIV, Figs. 5, 5a.) 

Long. oorp. 2*5 mm. 

Black above, very finely punctured; antennoQ, legs, face, and 
sometimes a ring round the eyes, testiu'cous or rufo- testaceous ; tip 
of abdomen and sometimes the incisions more or less reddish. 

Five specimens from Flying Fish Cove, August, 1897. Parasitio 
on Mantii, etc. 



2. Ophlon flavooephalasy sp.n. 

Long. Corp. 14 mm.; exp. al. 22 mm. 

Afale and /<fma/tf.>~ Testaceous, head yellow, except the antennas 
and mouth-parts, which are testaceous, and the very large ocelli, 
which are black. Thorax, in the male, with three longitudinal 
brown stripes. Abdomen: first segment with its apical third 
rather suddenly enlarged; second segment fusiform, thickest 
beyond the middle, but before the extremity; the abdomen is 
thickly clothed with short hair, especially towards the extremity, 
which is brownish, darkest in the male. Wings iridescent 
hyaline, with piceous nervures ; costa of fore wings blackish as 
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far as the stigma, and, iDcluding the latter, yellow beyond. 
Stigma slightly indented at its base by the cubito-discoidal cell, 
below which point are two testaceous specks, encloj*ed by a curved 
water-line; the outer extremity of the cubito-discoidal cell is 
unusually broad, about two-thirds as broad as its lower extremity ; 
costa of hind wings edged with a blackish line. 

Described from one pair, taken near Flying Fish Coye. 



3. Lobopelta diminuU. (PI. XIV, Fig. 6, 9.) 

Pmtra diminuta, Smith: Cat. Hjrm. B.M., tI, p. 89, n. 23 (1660). 

Nine workers ; north part of island, March, 1898. One 
female (?) without locality ; described below. 

A common East Indian species, previously recorded from 
Chrifltmas Island, as well as from Calcutta, Borneo, etc. 

jVIr. Lister's collection contained four workers from a nest found 
near the summit of the island, on October 4, 1887. 



Lohopelta dimxnuta, 9 (?). (PI. XIV, Fig. 7.) 

Long Corp. 6 mm. ; exp. al. 1 2 mm. 

Dull black, clothed with short grey hairs, especially conspicuous 
on the abdomen. Antennae dull reddish, clothed with a verv fine 
pile. Mouth -parts, tegulae, and the last two seprments and under- 
surface of the abdomen, and a narrow border to the segments ; the 
trochanters, base and tip of femora, and the tibiae and tarsi rufoui^ ; 
the hind tibiae brown in the middle. Front coxae much thickened, 
front tibiae cultrate, with a very large oblique terminal spine. 
I'etiole large, erect, sloping in front, and truncated behind. Wings 
fusco hyaline, with fuscous nervures; stigma blackish; neuration 
nearly that of Fonera, 



4. Camponotas melichlorot. 

Camponotui m^liehlorot^ Eirb. : P.Z.S., 1888, p. 651. 

"Long. Corp. 7-8 ram. 

* * Worker. Structure nearly that of C, ligntperdus, Latr. Thoracic 
sutures fairly well defined; node of petiole forming a rounded 
plate. Smooth and shining, sparingly clothed with erect white 
hnirs ; thorax honey-yellow ; head and tarsi reddish ; flagellum 
paler ; abdomen black, with pale sutures ; eyes and extreme tips of 
mandibles black, the latter sexdentate. 

** The following label was attached to the bottle : * Two forms 
from same nest in rotten wood, Flying Fish Cove, October 2' 
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[1887]. The specimens differ little, except that some are rather 
smaller and paler than others, and with conspicuouslj smaller head." 
A large series of the various forms of this species from Flying 
Fish Cove, August-October, 1897, and February, 1898 ; from 
north coast, December, 1897; and from north part of island, 
January, 1898. The workers vary from 3-9 mm. in length. 
The females are 10-1 1mm. long and 22-25 mm. in expanse. 
They are of a rather darker chestnut red than the workers, and 
the abdomen is black, clothed with short grey hairs. The wings 
are yellowish hyaline, with yellowish nervures. The males are 
7 mm. long and 14 mm. in expanse ; the upper part of the head 
is black, the antennae and front of the head and face reddish. The 
thorax is reddish, with brown or black markings, and the abdomen 
is black, with the sutures light reddish. The legs are reddish, with 
black femora. Workers found in a rotten stump. 



5. Hotogonia alecto (?). 

P Larrada alteto, Smifch: Journ. Linn. Soc., Zool., ii, p. 103, n. 6 (1858). 

Long. Corp., ^ 7, 9 10mm.; exp. al., (J 11, 9 17mm. 

Black, head and thorax thickly and tinely punctured, clothed 
with a very fine silvery pile, especially on the face, scutellum, and 
abdomen ; middle and hind tarsi more or less reddish in the female, 
and hind tibiae edged within with silvery pile; scutellum oval, 
much longer than broad, thickly, coarsely, and very irregularly 
rugose-punctate, wings brownish hyaline, with brown nervures. 

Nine specimens, from Flying Fish Cove, August-October, 1897 ; 
east coast, September, 1897; north coast, 1898. 

Apparently identical with a specimen marked " Larrada alecto, 
Smith," from Celebes; but as we have no authentic specimens of 
that species from Singapore, the original locality, I am not certain 
that the Christmas Island insect is the true alecto. 



6. Odynems polyphemns. 

Odynerut polyphemuty Kirb. : P.Z.S., 1888, p. 651. 

"Long. Corp. 10mm. ; exp. al. 17mm. 

** Black, thickly and closely punctured ; head with a yellow 
spot between the antennae ; the orbits opposite the antennae very 
narrowly edged with yellow ; a yellow streak on each side of the 
base of the clypeus, just below the antennae, and a yellow streak 
behind each eye, above the middle. Prothorax edged in front 
with a broad yellow stripe, tapering and interrupted in the middle, 
and cut squarely off on each side. Tegulae pitchy, with a very 
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small yellow dot in tlie middle, a triangalar yellow spot above, and 
another, sub-rotund, on the mesopleura. Scutellum with a broad 
longitudinal yellow stripe on each side; post-scutellum yellow, 
metathorax with a broad curved yeUow stripe on each side. 
Abdomen with the first segment yellow above, except in front, 
a black line, interrupted behind, on the median line above ; second 
segment yellow above, except at the base, and on a wide conical 
space which extends to three-quarters of its length ; on the hinder 
edge of the segment the yellow colour is continued on the lower 
surface, but does not form a complete ring, being widely inter- 
rupted in the middle ; the third segment bordered behind on the 
upper surface. Wings dirty hyaline, smoky along the costa, and 
in the radial cell. 

** Allied to 0. confluent u», Smith, from Sumatra, but differing 
much in colour from any described species." 

Thirteen specimens, from Flying Fish Cove, August, 1897; west 
coast, October, 1897; north part of island, December, 1897, and 
January, 1898; central part of island, February, 1898. 



7. Folistes balder. 

Polittet balder, Eirb. : P.Z.S., 1888, p. 552. 

'' Exp. al. 28 mm. ; long. corp. 13 mm. 

" Ochteous - yellow, with linear black markings. Head with 
a black line just above the antennaa, the ends of which run 
upwards on each side, and slightly diverge; below the antennae 
the clypeal suture is black, and this curve is sometimes connected 
with the upper one by a black line on each side within the 
antennae ; a black line crosses the head just behind the ocelli, over 
which extends a continuous black spot ; the tips of the mandibles 
are also black, as well as the basal paints of the head and prothorax. 
Thorax with all the sutures more or less black, sometimes not 
continuously ; the central black line is frequently incomplete 
behind. Pectus and pleura black, the latter marked with four 
or five large and small yellow spots. Scutellum, post-scutellum, 
and metathorax yellow ; the sutures rather broadly black ; groove 
of the metathorax black. Legs almost entirely yellow, or reddish 
yellow ; the trochanters and the extreme tips of the coxae and 
base of the femora black. Abdomen inclining to reddish yellow, 
but with no distinct markings, except a black spot above at the 
base of the first segment, and the suture between the first and 
second segment, which is generally black. Wings smoky hyaline, 
with brown nervuros ; costal nervure and costal region yellowish. 

** Allied to P. hehrauif Fabr., but smaller and differently 
coloured. The first segment of the abdomen, too, appears to be 
a little longer and more gradually widened. 
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^'Two nests accompanied these wasps. They are round, and 
the smaller one is considerably raised in the middle. The upper 
surface is grey ; the outer portion is inky black towards the base, 
and whitish on the sides above. 

*'One of the wasps was taken on October 1, at Flying Fish 
Cove; a nest, with eggs, larvae, and cocoons, was found on the 
under- side of a branch at the same place on October 2; and 
another nest, with wasps flying round it, on Octob<'r 5." 

Six specimens, from Flying Fish Cove, August, 1897; and 
north part of islaad, Dt'cember, 1897, and January, 1898. 

Makes small hanging nests on trees and bushes, and stings 
severely. 



8. Haliotus andrewsi, sp.n. (Fl. XIY, Fig. 8.) 

Long. corp. 6 mm; exp. al. 10 mm. 

Female. — Face forming a long oval between the eyes, clothed 
with bronzy-green pile, back of head bronzy green, rarely purplisli 
black, cheeks clothed with long grey hair ; antennsB rufo-testaceous. 
with the scape and following joint black ; mesonotum and scutellum 
bronzy green, the borders of the former sometimes purplish black ; 
post-scutellum broad, depressed, more strongly punctured than the 
rest of the thorax, and of a darker bron zy- green ; it is bordered 
behind and on the sides with long whitish hairs. Abdomen 
shining bronzy-green, very finely punctured, with the sutures 
narrowly testaceous. Under-surface mo-tly bronzy green, but paler 
than above; legs testaceous, frequently more or less bronzed, 
especially on the femora; wings iridescent hyaline, with brown 
nervures ; centre of stigma yellow. 

Probably allied to Jff, buectnus and vicinua^ Vachal. 

Eleven specimens, those with localities marked " Korth part of 
island,'' January, 1898. 



9. Halictus binghami, sp.n. (PL XIV, Fig. 9.) 

P Balieiu* protiM, Bingham: Faun. Brit. Ind., Hym. i, p. 428, n. 737 (1897) ; 
nee Vachal. 

Long. Corp. 5*5 mm. ; exp. al. 10-11 mm. 

Female. — Head and thorax black, sometimes with a very faint, 
greenish tint, very finely punctured, an impressed vertical line 
from between the bases of the antennae to half the distance from 
thence to the anterior ocellus ; lower part of the face clothed with 
grey pubescence ; tongue testaceous ; metanotum longitudinally 
t^triated, and bordered with grey pubescence. Abdomen more 
shining black, the segments not constricted, basal segment 
polished, smooth, rufous, the segments narrowly bordered behind 
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with testaceous, and fringed with yellowish - grey pubescence. 
Legs dark reddish-brown, sometimes with a darker line above, and 
clothed with long yellowish- grey pubescence. Wings iridescent 
hyaline, with yellowish-brown neuration. 

Four specimens, from north part of island, January, 1898. 

This insect agrees very well with Lieut. - Col. Eingham*s 
description of the female from Tcnasserim, which he doubtfully 
refers to ff. proteus, Vachal; but I cannot regard it as Vachal's 
species, which is described as having the ''metanotum (post- 
scutellum) tomento croceato tectum." It is black in the Cbristmas 
Island specimens, bordered with grey pubescence. But it is 
possible that the male, which Singham doubtfully refers to the 
same species, may be Vachal's insect. However, as I have no 
specimens of these Halicti to compare, and as the Christmas 
Island species would in any case require to be renamed, I have 
named it after my friend Lieut. -Col. Bingham, whose book on the 
Aculeate Hymenoptera of India is so useful to all who have 
occasion to study foreign Hymenoptera. 



10. Megaohile rotTUidipennis, sp.n. 

(J long. Corp. 9 mm.; exp. al. 17 mm. $ long. corp. 12 mm.; 
exp. al. 2 1 mm. 

Male, — Head transverse, very finely punctured, fully as wide as 
thorax ; mandibles and lower part of head black ; mouth-parts 
more or less ferruginous in rubbed specimens, but in fresh 
specimens the face, like the greater part of the head aud thorax, 
is clothed with pale fulvous pubescence. Eyes with their inner 
orbits obliquely approximating below ; abdomen black, the seg- 
ments banded behind with brighter fulvous pubescence, and the 
two apical segments densely clothed with the same above. Legs 
black, clothed with long grey hair, with a slight fulvous shine : 
front tand beneath, and at the tips, ferruginous ; middle and hind 
tarsi thickly clothed with fulvous pubescence beneath, darkest in 
the latter. Wings hyaline, slightly clouded towards the margins; 
nervures brown ; wings rather broad, and the fore wings obtusely 
rounded at the tips. 

Female similar, with the abraded thorax much more coarsely 
punctured than the head, and the abdomen clothed with fine 
golden-grey pubescence ; the last segment above clothed with 
thick fulvous pubescence ; the abdomen beneath coarsely punctured, 
and clothed, especially towards the extremity, with long, recumbent, 
fulvous hair; the greater part of all the tarsi likewise thickly 
clothed with bright fulvous hair. 

Described from five males and one female, from Flying Fish 
Cove, August and September, 1897, and West Coast, October, 1897. 
On the flowers of forest trees (especially Qrewia) ; rather scarce. 
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This Rpecies resembles M, hudda, Dalla Torre (rujipeiy Smith), 
more than any other species in the Nat. Hist. Mus. Collection ; 
but the latter species is more brightly coloured, and the costal 
nervure is fulvous instead of brown. 



11. Megachile niyesoens, sp n. 

3 long. Corp. 10, exp. al. 19 mm.; 9 long. corp. 14, exp. al. 
23 mm. 

Much resembles the last species, but the face, except the 
ferruginous proboscis, is entirely black, and the head, face, thorax, 
and bands on the abdomen above are clothed with dense silvery- 
white pubescence. The bands towards the tip of the abdomen are 
slightly bordered behind with fulvous in very fresh specimens, and 
the terminal segment is clothed above with rich fulvous ; beneath, 
the abdomen is banded with silvery white, as above, in the male, 
and clothed with long, recumbent, fulvous hair in the female. The 
legs are clothed with yellowish-grey hair, the hair on the tarsi 
being bright fulvous beneath, and more or less above, at least on 
the middle tarsi. 

Twelve specimens, mostly worn females, from Flying Fish Cove, 
August-October, 1897; west coast, October, 1897; north part of 
island, December, 1897, and January, 1898. Very common on 
sea-cliffs, frequenting flowers of Pemphis and Scatola, 



Order 3.— DIPTERA. 

[The Biptera unfortunately have not yet been detorminod. The 
specimens collected are roughly as follows: — Tipulida, 3 or 4 species; 
Culicida, 2 species ; JJt/cetophilideey 1 species ; Stratiomyid<By 
2 species; Asilida^ 4 species; BomhylidtBy I species; LolichopodidtB, 
probably 2 species ; Syrpinda^ 1 species ; IluscidiBy at least 7 or H 
species ; Micropezidce, 1 species ; Ortalida^ 1 species ; OchthtphilidcDy 
1 species; Hippobosctda, 2 species. There are also several other 
specimens, and the collection probably includes between thirty 
and forty species in all. — C. W. A.] 
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Order 4.— COLEOPTERA. 

By C. 0. Watebhousk, F.E.S., C. J. Gahait, M.A., F.E.S., 

and G. J. Abbow, F.E.S. 

(PLATES X AND XI.) 

Family CARABID^. 

1. Morio orientalis, Dej. 

Common in rotten wood. 

In the Museum there are specimens from Java, Penang, Andaman 
and Nicobar Islands. 

2. HarpaluB, sp. 

Two specimens, which at present are undetermined. 

3. Trechu8(?). 
A small species apparently referable to this genus. 

Family STAPHYLINID^. 

4. Gyrophsena, sp. 
This and the following we are at present unable to determine. 

6. Philonthus, sp. 
6. Lithocharis, sp. 

7. PflDdems listeri, Gahan, sp.n. (Fl. X, Fig. 1.) 

Kiger, articulis duobus primis et duobus ultimis antennarum 
fulvis ; elytris chalybeate - cyaneis, dense fortiterque punctatis, 
quam prothorace vix brevioribus ; tarsis fulvo-testaceis, interdum 
leviter infuscatis. Long. 8-9 mm. 

Head and pro thorax black and glossy. Antennas with the first 
two and the last two joints fulvous or testaceous, the intermediate 
joints dark brown. Elytra very slightly shorter than the pro- 
thorax ; steel blue or sometimes greenish blue in colour ; thickly 
and rather strongly punctured. Abdomen pitchy black ; the legs 
of the same colour, with the tibiae less dark towards the extremity, 
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and the tani falyous or testaceous, sometimeB shaded with dark 
brown. 

Phosphate Hill, November, 1897 ; North Coast, December, 1897. 
This species was obtained also by Mr. Lister in Christmas Island. 
Dr Sharp informs m& that he has in his collection an allied but 
distinct species from Java. 

8. Lispinus oastaneus, Fauy. 

One example only of this species was obtained by Mr. Andrews. 
Through Br. D. Sharp* s kindness I have been enabled to compare 
it with a typical specimen of Z. eastanftu, from New Guinea. It 
is somewhat smaller in size, and its elytra, instead of being reddish 
chestnut, are dark brown in colour. 



Family HYDROPHILID^. 

9. Daotylostemum abdominalis, Fabr. 

Flying Fish Cove, in August and October. 

Specimens in the Museum are from Brazil, Fernando Neronha, 
Madeira, Canaries, Cape Yerdes, St. Helena, Kodriguez, Mauiitius, 
Sierra Leone, Angola, Natal, Ceylon, Penang, Andamans, Sandwich 
Islands, etc. 

Family HISTERID-E. 

10. Hololepta malleata, Lewis, sp.n. 

Oblongo-ovata, subdepressa, nigra, nitida; f route plana; thorace 
impunctato, stria marginali teniii ; elytris striis dorsalibus, 1* brevi, 
2* brevissima, appendice brevi curvato, subhumerali baud lata 
utrinque abbreviata ; propygidio lateribus anguste punctate ; 
pygidio sparse punctate postice laBvi ; prostemo lato ; mesosterno 
sinuate utrinque angulariter marginato ; tibiis anticis 4-dentatis. 

Long, (absque mandibulis) 8-9 mm. 

Oblong oval, rather depressed, black, shining ; the head, surface 
flat, smooth, and impunctate, mentum in both sexes agrees with 
that of H, mdica, Er. ; the thorax is arched at the sides, bisinuous 
before the scutellum, very feebly angulate behind the middle of 
the lateral edge, marginal stria fine and ceasing at the anterior 
angle ; the elytra, lateral fossa rather narrow, not very deep, and 
shortened at both ends ; striae, first dorsal short and a little oblique, 
second very short, the apical appendage is short and slightly 
incurved at the apical tip ; the propygidium is smooth except for 
a few lateral punctures before the middle; the pygidium (J is 
smooth, with a few punctures scattered transversely and irregularly 
along its base, 9 punctures similarly placed, but more numerous 
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and less scattered ; the prostemum is rather broad and dilated at 
the base; the mesostemum is sinuoas anteriorly and distinctly 
aagulate on either side, and the short marginal striso follow the 
course of the angles ; the aoterior tibiae are 4-dentate. 

The species is in many respects similar to iT. indica, Er., but in 
Erichson's species the pygidium is densely punctured and the 
mesostemum is not so conspicuously angulate laterally. 

^ab. — Northern part of the island, January, 1898. 

11. Platysoma Ugnariam, Lewis, sp.n. 

Oblongum, subparallelum, parum convexum; fronte concaTa, 
labis transversa, stria transversa integra sed tenuiter impressa; 
pronoto stria laterali baud internipta, valida; elytria, striis dor- 
sulibus 1-3 integris, 4-5 et suturali apicalibus ; propygidio 
transversim punctate ; pygidio parum dense ocellato - punctate, 
margine postice elevate ; prosterno baud striuto ; mesosterno, 
sinuate, marginato ; tibiis anticis 4 -den talis. 

Long. (J 4*5-5 mm. 

Oblong, somewhat parallel, little conyex, black, shining, legs and 
tarsi reddish brown; the head, forehead concave, labrum trans- 
verse, stria complete but fine; the thorax transver-e, rounded off 
at the anterior angles only, marginal stria very fine and ceasing 
near the eye, lateral stria strong, with the interstice uniform in 
width, not narrowing at the base, and distinctly wider than that 
of P. birmanum, Mars. ; scutellar puncture linear; the elytra, striaj, 
inner humeral fine, basal, and oblique, outer humeral wanting. 
1-3 dorsal strong, parallel, and complete, 4 apical, and not 
reaching the middle, 5 shorter, not half the length of the fourth, 
and with a wider space between it and the apex ; sutural com- 
mences behind the middle of the dorsum, and reaches only to 
a point on a line with the anterior part of the fifth ; the pro- 
pygidium has ocellate punctures transversely arranged, which leave 
a smooth margin along its edges both before and behind; the 
pygidium is closely punctured, punctures ocellate, hinder margin 
strongly elevated; the tibiae, anterior 4-dentate, intermediate 4-5, 
posterior 3-spinose. 

This species belongs to the same group as PlatyBoma odiomm^ 
Mars., and in its oblong, rather parallel form, it resembles 
jP. Buturale, Lew. 

Hab. — Found in rotting wood on the coast and in the central 
part of the island. 

12. ParomaluB, sp. 

There is a single example in this collection of an apparently 
undescribed species ; it has a large and deep round fovea in the 
centre of the pygidium, and is therefore probably a male. 

Hah. — In rotting wood. 
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Famar NITIDULID-E. 

ISu Pronetopia quadrimmeilmto, Motach. 

This is eTidentlj a widely distributed species, as it was described 
br MotschaUky from Cevlun, and there is a specimen in the British 
MiL<«am from the Philippine Islands. A long series was collected 
by Mr. Andrews, showing that the species varies considerably, and 
little importance need therefore be attached to its failure to 
correspond in every resiMH."t with the de5«cription. Mot^chulsky 
mentions an impresse<l median line on the thurax. of which I can 
find no trace ; and ReittiT, in a table of the Oriental species of 
this genus, characterizes P. quwiritnacul ita as having the basal spot 
of the elytron **peu developpee transversalement," whereas the 
development of this spot dilfers greatly in different specimens, 
sometimes extending transversely to the suture and sometimes 
upwards to the base of the elytron. 



14. Stelidota orientalii, Arrow, sp.n. 

Elongato - ovalis, convexa, fusco - niger ; capite prothoraceque 
punctato-rugosis, fulvo-setosis, prothoracis lateribus arcuatis, nifo- 
davis, angulis anticis obtusis, posticis acutis, disco prope basin 
leviter bifoveolato ; elytris costatis, costis setosis, interstitiis grosse 
8eriato-punctatis,punctis setiferis, marginibus maculisque rufo-flavis. 

Long. 3 mm. 

The colour is a deep brownish-black, with the margins of thorax 
and elytra and markings on the latter reddish yellow. The pattern 
on each elytron consists of a spot boniering the scutellum, another 
beneath near the suture, a wavy fascia beyond this extending 
nearly across the elytron, and another between the first and second 
spots reaching the external but not the internal margin. There 
are two large but not deep impressions near the base of the 
prothorax. 

The British Museum collection contains a specimen of this species 
from Macassar. Another, from Mr. Andrew Murray's collection, 
bears the unpublished name of Stelidota orientalii^ Motsch. 



Family TROGOSITID^. 

16. Shog^na polita, Arrow, sp.n. 

Cylindrica, nitida, castanea ; capite prothoraceque subtiliter parce 
punctatis, illo antice ustulato, arcuatim emurginato, oculis promi- 
nulis; antennae clava 3-articulata ; prothorace convexo, medio postice 
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subsulcato, lateribus concavis ; elytris indistincte seriato-punctatis, 
prope suturam linea impressa, apicis subtruncatis. 

Long. dmm. 

This closely resembles the typical species 8. rufotestacfa, Lewis 
(Ann. & Mag. Xat. Hist., iv, 1889, p. 274), but is darker in colour, 
with the emargination of the head arcuate and not angular. The 
head and thorax are sparsely punctured, and the latter furrowed 
along its posterior half. The elytra have indistinct rows of 
punctures and a single pair of striie bordering the suture. The 
pygidium is furnished with long, erect fulvous setae. 

A single specimen was obtained on the north coast of the island. 



16. Shoguna striata, Arrow, sp.n. 

Cylindrica, subdepressa, nitida, nifo-castanea ; capite prothorace- 
quo parcissime sat distincte punctatis, capitis f route arcuatira 
emarginato, oculis minutis, antennaB clava 2-articulata, articulo 
nono vix precedentibus majore ; prothoracis dorso subplano, medio 
postice subsulcato, lateribus concavis; elytris fortiter strigatis, 
utrisque ad apicem rotundatis. 

Long. 4 mm. 

Rather smaller and more depressed than the preceding species ; 
the head and thorax with large scattered punctures, the latter 
longitudinally furrowed posteriorly. The eyes are very small, 
and the ninth joint of the antennae is hardly larger than those 
preceding it. The elytra are deeply striated, and the pygidium is 
fringed with yellow liairs. 

Only a single specimen was found. 

The previously described species of the genus Shoguna inhabit 
Madagascar, Burma, Japan, and New Britain respectively, 
Mr. Lewis mentions species from the New World, which he does 
not think can be generically separated, but an examination of 
these convinces me that they constitute a closely allied but 
distinct genus. 



ONISCOMOSPHA, Arrow, gen. no v. 

Caput elongatura, exsertum, emarginatum, oculi integri, ovales 
remoti, antennae ll-articulatae, clava elongata triarticulata ; pro- 
thorax transversuR, antice non capitis ad marginem attingens, 
angulis anticis valde rotundatis, posticis emarginatis; scutellum 
transversum ; elytra parallela, postice parum attenuata, sub- 
acuminata. 

Allied to Narcisa^ and of similar appearance, but the head is 
not sunk into the prothorax, and the eyes are entire, and situated 
on the sides of the head, the upper and lower divisions being equal, 
but without constriction or emargination. The facets are very 
large. The antennal club is compact, and twice as long as broad, 
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with the last joint spbseroidal. The prothorax is deeply emarginated 
for the head, but the lateral lobes do not extend beyond the front 
of the eyes; the hind margin is lobed in the middle, and has a 
blunt right-angled tooth on each side fitting into a corresponding 
notch in the elytron. The elytra are parallel - sided, slightly 
acuminate towards the apex, with the margins entire, and, together 
with the rest of the upper surface of the body, are clothed with 
fiat oval scales. 



17. Oniscomorpha marmorata, Arrow, sp.n. (PL X, Eig. 2.) 

Oblonga, subdepre.ssa, fusca, squamis albidis supra tecta, ore 
antennis pedibusque ferrugincis ; clypeo late emarginato-truncato ; 
prothorace elytrorum latitudine, lateribus valde rotundatis, crenatis, 
subtus squamulis albis parce vestito; elytris costatis, lateribus 
parallelis, integris, costis tuberculiferis, interstitiis albo-squamosis, 
fuBco-marmoratis. 

Long. 6 mm. 



Family COLYDIID-ffi. 

18. Xuthia manra, Pascoe: Joum. Ent., ii (1863), p. 128. 

A single example from rotting wood. The specimen is, perhaps, 
a trifle narrower than the type from Morty, but this is probably 
a sexual difference. 



19. Bothrideres strigatus, Arrow, sp.n. (PI. X, Fig. 3.) 

Angustatus, piceus, subnitidus, capite prothoraceque dense et 
profunde strigoso-punctatis, hujus medio linea Isevi, ante medium 
impressione baud profunda, post medium spatio impunctato circulari 
fossa profunda postice incluso, striis duabus ad basin connexa; 
marginibus leviter sinuatis, postice valde contractis, angulis 
posticis rectis ; elytris disco striatis, partibus exterioribus carinatis, 
intervallis 1 et 3 paullo punctatis. 

Long. 8 mm. 

The colour is black, with the antennae and legs a very dark red. 
The head and thorax are coarsely punctured, and there are a few 
scattered punctures on the first and third interstices of each elytron. 
The third interstice is also angularly elevated, and beyond it the 
striae are replaced by three sharp costae. Near the base of the 
thorax is a U-shaped impressed liiie enclosing a smooth area, and 
in front of this is a shallow depression. 

The species is represented only by a single specimen. 
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Family CTJCUJIDiE. 

20. PsamiiKBoaB eonomnula, Walker. 

There are two specimens of this species, originally described 
from Ceylon. Others in the Maseum collection are from Java and 
China, and a single example from Sierra Leone. 

Family DERMESTIDJB. 

21. Dermestes felinus, Fabr. 

This species, like many others of its genus, occurs in all parts of 
the world. Several specimens were taken. 

D. 8ubco8tatu8, Murr., the type of which is now in the British 
Museum, belongs to this species. 

Family CRYPTOPHAGIDiE. 

A single example of a minute species, taken on the east coast 
in September, apparently allied to Faramecoaoma, and closely 
resembling P. serrata in general form and colour, but with 
differently formed tarsi. 

Family COCCI NELLIDiE. 

22. Epilaclina indioa, Muls. : Spec. Col. Trim., p. 776. 

Numerous specimens of this widely distributed Asiatic species 
were taken, together with their larvss, near Flying Fish Cove. 

23. Epilaohna natiyitatis, Arrow, sp.n. (PI. X, Fig. 6.) 

Lata, subdepressa, flava, parce pubescens, oculis magnis, pro- 
thoraceque angusto, basi fortiter arcuato, immaculato; elytrorum 
marginibus late explanatis, ad humeros valde rotundatis, deinde 
fere ad apicem recte angustatis, singulo grosse sex -pun eta to, 
punctis tribus prope suturam, uno ad callum humeralem et duobus 
prope margin em, punctis quatuor basalibus linea recta, quatuor 
intermediis equidistantibus linea arcuata ordinatis. 

Long. 7*5 mm 

This species is of a pale tawny colour, and is not very thickly 
clothed with hair. The prothorax is much narrower than in the 
preceding species, and is strongly arcuate at the base, so that its 
length in the middle is R.lmost equal to half its breadth. The 
elytra are broadly margined, and the size and position of the spots 
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recall the common European E. chrynomelina rather than any of 
the Oriental species. The four hasal spots are arranged in 
a straight line, and the inner spots of the middle row are scarcely 
farther removed from the suture than those above and below them. 
Three specimens were brought by Mr. Andrews from the north 
coa»t of the island. This species was also found both by Mr. Lister 
and the officers of the ** Flying Fish." 

24. SoymnuB, sp. 
A single specimen of a small species, probably new. 

Family PSEUDOCORYLOPHID^. 

25. Aphanooephalas, sp.n. 
A single specimen, which it seems inadvisable to describe. 

Family EROTYLID^. 

26. EnxestuB parki, Woll. : Ann. & Mag. Nat. Hist., 

iii(1858), p. 411. 

Of this insect, originally described from Madeira, three examples 
were found in the north port of the Island in January. It has 
been recorded from Eodriguez Island and Damma Island. 



Family LUCANID^. 

27. ParSDg^s listeri, Gahan: P.Z.S., 1888, p. 539. 

(PL XI, Figs. 1, 2.) 

A good series of examples, including both sexes, of this species 
was obtained by Mr. Andrews. Mr. Lister's collection, on which 
my previous paper was based, contained only male specimens, 
though I was able to describe the female from a single specimen of 
this sex previously obtained by the officers of H.M.S. ** Flying 
Fish." 

28. Fignlus rossi, Gahan, sp.n. 

Niger nitidus; capite supra pauUo concavo, sparse minuteque 
punctato, utrinque prope oculos tuberculato, clypeo inviso, canthis 
oculorum late rotundatis ; mandibulis bidentatis, mento sat profunde 
concavo, valde punctato ; pronoto antice in medio letter tubercu- 
lato, disco fovea media punctis 15 ad 20 impressa, versus latera 
Bubtilissime vel hand punctato ; elytris regulariter punctato-striatis, 
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ponctis magnis rotundatis in latitudine interstitiis Isevibus costatiB 
fere aequalibus, utroque elytro prope angalxim apicalem reticulato- 
punctato ; lateribus prostemi, metastemique, et abdominis processu 
intercoxale fortiter ponctatis, ceteris abdominis fere impunotatis. 

Long, (mandib. exclusis) 9-11*5 ; lat. 3-4 mm. 

Head sparsely and very feebly punctured, slightly concave in the 
the middle above, and having on each side an obtuse tubercle, 
which is separated from the eye by a short longitudinal ridge; 
anterior margin straight in the middle, and very slightly projecting 
forwards in a short obtusely rounded process at each side ; ocular 
canthi regularly roimded both in front and at the sides, slightly 
oblique behind ; mandibles each with two teeth on the inner side, 
those of the right mandible being placed, one just in front of the 
middle, the other near the base, those of the left, which are shorter, 
between the middle and the apex. Prothorax very minutely or 
not at all punctured above, except in the median fovea (which is 
impressed with from about 15 to 20 strong punctures) and also at 
the anterior margin close to the lateral angles, where there are 
a few irregular rows of moderate-sized punctures. Elytra strongly 
punctate-striate, the punctures being large, broadly elliptical, or 
nearly circular in outline, and almost equal in width to the smooth 
subcostate intervals between the rows ; near the apical angle each 
elytron is somewhat reticidately punctured. Sides of the pro- 
sternum and metastemum, and the intercoxal process of the 
abdomen strongly punctured ; sides of the first segment with a few 
\dx^ punctures, and the rest of the abdomen with some minute 
sparsely scattered punctures. Anterior tibiae with four or five, the 
middle and hind tibisB with two or three teeth on the outer border. 

Five specimens collected in the north part of the island. 

In general form and structure this species approaches F, iulciooUis, 
Hope, from which it is chiefly to be distinguished by its smaller 
size, less punctured prothorax, and the relatively much larger size 
of the punctures of the elytra. 

Family PASSALID^. 

29. Leptaulaz, sp. 

Mr. Andrews obtained a number of specimens of this genus at 
Flying Fish Cove in October. They closely resemble Z. timariemUf 
but will probably prove to be one of the many allied species recently 
described by Herr Kuwert. 

Family APHODIIDiE. 

SO. EhyssemuB insoitas, Wlk. 

One example, taken in the north part of the island, which does 
not seem to be specifically distinct from Walker's type from Ceylon. 
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81. Triohydrliysiemiii (gen. nov;) hinntUB, C. de P., 8p.n. 

A spedmen sent to M. L. Glouet des Feeniches was kindlj 
examined by him and letomed vith this name, which will be 
pabliflhed in his forthcoming monograph. 



CETONIID-ZE. 

92. Flrotetia andrewii, Gahan, spjL (PI. X, Fig. 5.) 

Nigra, nitida, inteidum yiride vol porpureo tincta, supra sparse 
aetosa, thorace subtus pedibusque sparse sat longeque idllosis ; 
olypeo transverso, margine antico late rotundato (fere trancato) et 
fortiter elevato : capite pronotoque sat dense fortiterque pimctatisy 
longitudinaliter in medio obtuse leviterque carinatis ; eljtris dense 
punctatis, squamis luteis sparse guttatis, depressionibus posticis 
hand yel obsolete striatis, marginibus suturalibus postice elevatis 
et ad angolos apicales pauUo productis. 

Long. 12-15, lat. 6*5-8*5 mm. 

Colour black, but in some specimens tinged with metallic green 
or purple. Head strongly and rather thickly punctured, clypeus 
transrerse, broadly rounded or almost truncate in front, with the 
margin strongly raised. Pronotum with an obtuse and very feebly 
raised carina along the middle ; this carina, a median space at the 
base in front of the scutellum, and one or two smaller areas towards 
the sides, smooth, the rest of the surface strongly and rather thickly 
punctured. Elytra somewhat strongly punctured, the punctures 
being less thickly placed in the neighbourhood of the scutellum 
than over the rest of the surface ; the broad depression on each 
side of the sutural carina on the posterior haU of the elytra is 
rather thickly punctured and usually destitute of strisB (in one or 
two specimens among those examined traces of striae in the form of 
one or two broken lines are to be seen). Antennee varying in colour 
from light mahogany-brown to dark chestnut-brown ; the inner 
lamella of club aLnost as long as the whole of the proximal part 
of the antenna. Legs and under-side of the body with a long 
sparse pubescence; metastemum with an impressed line along 
the middle. 

This species seems to come nearest to P. aeuminaiu^ Fab., from 
which, however, it is very distinct. It differs not only in colour 
and sculpture, but in being more pubescent above and below and in 
having the anterior margin of the clypeus more strongly raised, 
the apices of the elytra less produced at the sutural angles, the 
metastemum impressed with a median line, and the hair-fringe of 
the intermediate and hind tibiae much longer and more sparse. 
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Family BUPKESTID^. 

33. ChryBodema Bimplex, Waterh. : F.Z.S., 1881, p. 520. 

Mr. Andrews met with this species in abundance at Flying Fish 
Oove in October. 

34. Chrysobothris andrewri, Waterh., sp.n. (PI. X, Fig. 8.) 

Obscure brunneo-cuprea, parum nitida, creberrime sat fortiter 
punctata ; elytris maculis sex mar^nibusque aureo-viridibus. 

Long. 10 mm. 

Head in front green, circularly impressed, closely and rather 
coarsely punctured ; the forehead more finely and very closely 
punctured. Thorax transverse, rather strongly punctured, the 
punctures on the disk widely separated from eacn other, becoming 
gradually closer together, till they are crowded at the sides, the 
intervals on each side of the disk forming transverse shining rug®. 
The sides are nearly parallel posteriorly, strongly sinuate in front 
of the middle, so that there is a well-marked rectangular projection 
before the anterior angle. Elytra gently convex, without costce, 
brownish coppery, with a slight purple tint in some lights, rather 
fitrongly, evenly, and very thickly punctured, the punctures green. 
The base and margins are tinted with golden green; and each 
elytron has a transverse, oval, golden-green impression on the disk, 
before the middle, and two contiguous impressions behind the 
middle, the inner one oblique. The margins are denticulate from 
behind the middle. The anterior femora are much thickened in 
the middle, and furnished with a rather small acute tooth. The 
under-side of the body is green, tinted with coppery, especially 
on the abdomen, the termind segment of which has a well-marked 
median carina, and is deeply emarginate at the apex. 

This species is quite isolated. I know of no species at aU 
resembling it either in colour or markings. The thorax has not 
the posterior angles turned in, as is generally the case, aiid the 
jmgnlar projection at the sides is very marked. 



Family EUCNEMrD-«:. 

36. Fornax, sp. (?). 

A single example, apparently referable to this genus^ taken at 
Flying Fish Cove in October. 



-> ^ - ' 
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Family ELATERIDJE. 

36. Tetrigus murrayi, Waterh., sp.n. 

Elongatus, parallelus, brunnens, f uIyo - pubescens. Thorace 
creberrime punctato; elytris striatis, striis sat fortiter punctatis, 
interstitiis crebre punctatis. 

Long. 22 mm. ^, 

The thorax has the punctuation very close, and considerably 
stronger than in T, parryi or flabellatuSf and the pubescence is 
rather coarser. The elytra are striated, the punctures in the strise 
are much stronger than in T, Jlabellatus- about the same as in 
T, lewisi, but closer together ; the dorsal striaQ are nearly a» 
strongly marked as the lateral ones. The interstices are closely 
and more strongly punctured than in T, Jlabellattu, and there is 
a slight tendency of the punctures to be asperate. The apex of 
each elytron is angular, the angle nearly a right angle, not at the 
suture (as in T. parryi) but between the second and third striae. 
The prostemum is rather closely and very strongly punctured, but 
there is a smooth median line posteriorly. The apex of the abdomen 
is arcuately rounded, not emarginate. 

37. Anchastns discoidalis, Waterh., sp.n. 

Sordide testaceus ; capitis vertice, thoracis disco, elytnsque 
(basi excepto) fuscis. 

Long. 6-6 '5 mm. 

This insect has much the appearance of Bolopius marginatusj but 
it is rather more elongate, the thorax is rather longer and more 
narrowed in front, and the elytra are a little narrower and more 
acuminate. The clypeal carina is very sharp and prominent. The 
antennae have the third joint distinctly longer than the second, 
a little shorter that the fourth. The thorax is shining, moderately 
strongly punctured, the punctures distinctly separated on the disk, 
close together at the sides ; the posterior angles arc prolonged and 
yery acute, the inner carina is fine, and not very sharply defined, 
BO that it is only visible in certain positions. The base is 
testaceous, the sides and anterior angles light brownish-testaceous, 
the disk dark brown, with a trace of a lighter median line. 
The eljrtra are strongly striated, the striae closely and strongly 
punctured, the interstices slightly convex, rather closely, finely, 
but distinctly a8X>erate-punctate ; the dorsal surface is dark brown, 
the extreme base testaceous, the sides light brown, the prostemum 
is very dark brown, shining ; the under flanks of the pronotnm 
testaceous, with a broad dark-brown stripe. The rest of the under- 
side is rather dark, the segments bordered with lighter colour. 

Two examples in rottmg wood. A single specimen was also 
taken by Mr. J. J. Lister. 
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This species is very like A» in/umatttt, Cdz., from Cejlon, but is 
larger, the thorax is much less closely and more strongly punctured| 
and the brown on the elytra is much more extended. 

38. Kegapenthes andrewsi, Waterh., sp.n. (PI. X, Fig. 7.) 

• 

Piceo-flavus, parum nitidus ; capitis vertice thoraceque inf uscatis, 
elytris fortiter striatis, f usco vaiiegatis, striis confertim sat fortiter 
punctatis, interstitiis parum conyexis, crebre asperato-punctatis. 

Long. 14-17 mm. 

This species is one of those that resemble AgrottB in general 
form, and must be placed near M, agrottu, Cdz. 

Head convex, very closely and rather coarsely punctured ; dark 
fuscous, the anterior margin obscure yellow, this colour ascending 
a little on each side. Thorax a little longer than broad, convex, 
rather straight at the sides, very slightly narrowed before the 
posterior angles, which are very slightly diverging, acute, with the 
inner carina so near to the outer one that it is scarcely distinguish- 
able viewed from above. The punctuation is densely and moderately 
fine. There is an impressed line at the posterior part of the disk. 
The fully-coloured specimen has the thorax enturely dark fuscous, 
except itte posterior angles. Scutellum fuscous. Elytra deeply 
striated, the strisB strongly and very closely punctured ; the inter- 
stices moderately closely and rather strongly asperate-punctate, 
giving the surface an uneven appearance. The colour is sordid 
yellow, with a spot on the shoulder, and the suture fuscous, 
the fuscous colour dilating behind the middle. The under-side 
fuscous, except the margins of the segments and the prostemum. 

Varieties, — (1) Elytra with the dark colour extended at the base, 
and the dilated portion behind the middle joined to the humeral spot 
on the seventh interstice. (2) Thorax with the margins and 
a median line light brown. (3) Almost entirely pitchy yellow, 
with a spot on the forehead, two discoidal spots on the thorax, 
the shoulders and suture of the elytra rather darker. 

Taken in September and October, December and January, at 
Flying Fish Cove. 

39. Kelanozanthus dolosus, Cdz. 

Cand^ze, Elaterides Nouv. : Mem. Ac. Sci. Bruxelles, xvii, 1865. 

Two specimens which seem to be referable to the species from 
Ceylon, found on the north coast in December, 1897, and March, 
1898. 

40. Kelanozanthus litura, Cdz. (?). 

Canddze, Elat. Nouv. : Mem. Ac. Sci. Bruxelles, xvii (1865), 
p. 84. 
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Three examples. One taken b^ Mr. Lister. Two bjMr. Andrewa 
in the central part of the island m February, and near Flying Fiah 
Cove. 

The specimens vary in colour, two having the thorax black, with 
the hind angles only yellow ; the third has the whole of the sides 
.yellow. The extent of the yellow markings on the elytra also 
varies considerably. Of the numerous allied described species, this 
seems to be nearest to Jf. liiura, Cdz., from Ceylon, but it may be 
distinct. The material at disposal is not sufficient to determine the 
question. 

Family MELYRIDiE. 

41. Laius tibialii, Gahan, sp.n. (PL X, Fig. 4.) 

Cyaneus aut viridi-cyaneus, ore et antennarum artioulis duobna 
primis flaro-testaoeis. 

^. Articulo 1^ antennarum curvato et compresso, secundo crasso 
parum oblongo, baud excavato ; tibiis anticis intus ad basim rufo- 
callosis. 

Long. 5, lat. 2 mm. 

Dark blue or greenish blue, with the first two joints of the 
antennas, the epistome, labium, and maxillae (last joints of palpi 
excepted) yellowish testaceous. In the male the first two jointa 
of l^e antennsB are enlarged; the first joint is curved, and is 
compressed from side to side, so that it appears nanow looked at 
from above, but is as broad as the second when seen from the 
front; the second joint is thick, somewhat oblong in form, and 
is not compressed nor excavated. Each of the anterior tibiss of 
the male has a small reddish callosity close to the base on the 
anterior (inner) side, with a small pit placed just below the cal- 
losity. In some of tlie allied species there is a deep oblique groove 
occupying the same position. 

Family PTINID^. 

42. Lasioderma testaoea, Duft. 

A single example of this species, which is found almost 
everywhere. 

mSOFTINTrS, Gahan, gen. nov. 

(9?) Antennte inserted on the front, nine-pointed, with the 
nint^ joint as long as the two preceding joints taken together. 
Ftothorax with distinct lateral margins. Middle coxae moderately 
distant from one another ; hind coxae widely separated, the intercoxai 
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process of the abdomen being broad, and obtusely rounded in front. 
First three abdominal stemites more or less fused together, the 
sutures between them being apparent only towards the sides; 
fourth stemite very narrow, with its hind margin, like that of the 
third, arcuate behind. Tarsi five-jointed, of equal width throughout 
their whole length, ciliated on each side below, eren on the olaw- 
joint. 

This genus seems best plaoed in the group Piimdes of the family 
PtinidaB, although it does not agree in some important particulan 
with Lacordaire's definition of that group. 



43. Heoptinns pamu, Oahan, 8p.n. (PI. X, Fig. 10.) 

Nigro-pioeus, supra sub-erecte setosLs, pedibus et antennarum 
apice testaceis; antennis basin prothoracis pauUo superantibus, 
articulis 2^ ad 8*^ inter se subadqualibus, articulo 9° duobus 
precedentibus unitis SBquilongo, paullo crassioro ; prothoraoe trans- 
verso, lateribus marginatis, postioe cum basi rotundatis; elytris 
late ovatis, humeris nuUis; striato-punctatis, breviter sub-erecte 
setosis. 

Long. 1*5, lai. 1 mm. 

Pitchy black, with the legs and the last joint of the antennas 
testaceous. Eyes small; antennas inserted upon the front at a 
short distance in advance of the eyes, nine-jointed, with the first 
joint thick, and nearly twice as long as the second, joints second to 
eighth subdual in length, the ninth thicker than the seventh or 
eighth and a little longer than these two united. Fronotum trans- 
verse, convex above, defiezed towards the sides, basal margin 
rounded, and forming with the lateral margins a continuous curve ; 
so that, looked at from above, the pronotum has somewhat the 
form of a segment of a cirole, the anterior margin being, however, 
not straight, but slightly bowed forwards in the middle; the 
surface sparsely setose. Elytra broadly oval, without shoulders, 
convex above, and the surface of each marked with eight rows of 
ratiier large and closely approximated punctures, each of which is 
slightly transverse in direction, and carries a groyish-white seta 
springing from its anterior margin ; on the deflexed (and slightly 
inflexed) side of each elytron tib.ero are two or three less regular 
rows of punctures. Prostemum much shorter than the pronotum ; 
narrow in the middle, and scarcely separating the anterior coxe 
from one another ; metastemum short, its sides, as well as the 
sides of the abdomen, thickly impressed with large shallow 
punctures; these punctures extend also on to the middle of the 
intermediate stenutes, but are absent from the intercoxal process 
and from the fifth stemite ; the latter is narrow, and is rounded at 
the apex. 

Taken on the east coast of the iaUod, September, 1897. 
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44. Paranobinm postienm, Oahan, gen. et sp. n. 

' (PI. X, Fig. 9.) 

(9) FuBcum, pube fulvo-griBea sat dense Testitum; antennis 
ll-artioulatis, fortiter serratis, articulis 4^ ad \0^^ inter se sub- 
SBqualibuSy IP quam lO^* paullo longiore ; prothorace dense 
punctulato, ad latera sub-obUquiter gibboso sed non marginato, 
disco postice ralde gibboso, fere in cristam elevate; elytris dense 
sat fortiterque punctatis, fusco - brunneis, utroque elytro lineis 
qnatuor pallidioribus, paullo eleyatis, instructo. 

Long. 7'«5, lat. 3 mm. 

Head and prothoraz dark brown, with a rather dense tawny-grey 
pubescence. Antennee reddish brown, about half as long again as 
the head and prothorax together, 11 -jointed, with the joints from 
the third to the tenth sub-equal in length, the third feebly ang^ar 
a little before its apex, the fourth to tenth each produced antero- 
distally into a sharply angular process, eleventh a little longer than 
the tenth. Prothoraz with an oblique projection, passing forwards 
from the basal margin, on each side ; the disk rais^ in tibe middle, 
so as to form a blunt crest or tubercle behind ; surface closely 
punctulate, but with the punctures more or less concealed by the 
pubescence. Elytra nearly half as broad again as the prothorax, 
closely and somewhat strongly punctured, reddish brown in colour, 
and clothed with a fulvous - grey pubescence, which is somewhat 
paler along four slightly raised lines running from the base to the 
posterior declivous part of each elytron, these lines being connected 
together behind by means of one or two oblique branches. First 
joint of each of the tarsi as long as the three succeeding joints 
taken together, slightly narrowed towards the base; the second 
joint a little longer than either the third or fourth. 

One example, taken near Flying Fish Cove, December, 1897. 

As this species does not fit well into any of the described genera 
of Anobiides, I have given to it the generic name of Paranohium, 
Two very closely allied species are represented in the British 
Museum collection, one by a single unnamed specimen from Natal, 
the other by a specimen horn Siam. In the Natal specimen, which 
probably is a male, the antennsB are longer than in the specimen 
described above, and the joints from the fourth to the tenth are 
furnished with longer processes. 



45. Aspidiphorus orbiculatus, Gyll. 

Examples of this species have been obtained with a fungus — 
Stemonitis splendefu^ Rest., collected by Mr. Andrews in Christmas 
Island. This species is found in England, though rarely, and also 
on the Continent. An example from Java in the British Museum 
collection, in which the prothorax and elytra are of a reddish-brown 
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colour, appears to be an immature specimen of the same species, 
■which hitherto has not been recorded from any locality outside of 
Europe. 



Family BOSTRICHID^. 

46. Dinodenifl minutus, Fabr. 

Of this species, which occurs throughout the Malay Archipelago 
and in many other parts of the world, three specimens were found. 

Family CIOID^. 
47. Kinthea rugioollis, Walker. 



IHioma rugtcollu. Walker: Ann. & Mag. Nat. Hist., ii (1858], p. 206 (Ceylon). 
Minth$a timilaUt, Pascoe: Jonm. £nt., ii (1863), p. 141 (Saylee). 

A single example of this species, taken on the north coast in 
October. 



Family TENEBEIONID^. 
48. Opatrnm dubium, Arrow, sp.n. 

Breve, latum, rufo-fuscum, undique breviter erecte setosum; 
eapite granulato-punctato, clypeo triangulariter emarginato, a fronte 
sulca obsoleta separato ; prothorace elytrorum latitudinis, lateribus 
regulariter arcuatis, minutissime ciliatis, antice pauUo contracto, 
disco utrinque oblique sulcato ; elytris brevibus, convexis, punctato- 
Btriatis, interstitiis convexis, granulatis ; antennis brevibus, 
articulis 9° et 10° transversis, 8° et 11° globosis ; tarsis rufo-piceis. 

Long. 9-1 1 mm. 

This species, which was found in considerable numbers, exhibits 
a wide range of variation. Small specimens are narrow, with the 
thorax hardly margined, and the foveae on each side of its disk 
obsolete. The colour varies from a deep reddish- chocolate in fresh 
specimens to a dull black, the whole upper surface, with the legs, 
being clothed with short, nearly erect bristles. The clypeus is very 
deeply emarginate, and meets the anteocular lobes in a deep notch 
on the sides of the head. The prothorax is strongly curved, and 
more or less flattened at the lateral margins, and has a slightly 
oblique longitudinal groove on each side of the middle. There are 
eight strisd on each elytron, and the interstices are studded with 
somewhat regularly arranged tubercles, each of which gives rise to 
a stout hair. 
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49. Bradymenu semixiitidiiiy Arrow, Bp.iL 

EIongatuB, tuscus, opacus, palpis, antennis basi tarsisque mfls; 
capite, cum prothorace punctato rugoso, clypeo crebrius punctato, 
troncato, antenniB clava nigra 6-articiilata ; prothoracis medio^ 
fortiter eulcato, lateribus integris leviter arcuatis, bad qnam 
humeros minus lato, antice vix contracto, angulis omnibus aoutis, 
elytris pallidioribus, nitidis, punctato-striatis, intentitiis carinatis ; 
coroore subtus dense punctato. 

Long. 7-9 mm. 

Allied to B, elathratuB, Schauf., and semiasperaitu, Fairm., but 
differing from all closely related species by the almost metallic gloss 
of the elytra. 

This species was found in large numbers all over the island^ 
although it did not occur in either of the two previous collections. 



50. Alphitobius piceus, Oliy. : £nt., iii, No. 58, p. 17. 

A single specimen was obtained of this specieB, which is of 
world-wide distribution. 

51. PaloruB depresBUS, Fab. : £nt. Syst., i, 2, p. 501. 

This insect is also very generally distributed. Two specimena 
were found. 



52. Tozioum antilope, Arrow, 8p.n. 

Farvum, angustum, ^ capite comubus 4 retro-cunratis armato, 
posterioribuB fere parallelis sed pauUo bisinuatis apice divergentibuB 
antice crinitis, antennas clava 4-articulata, articulis vix transversis ; 
prothorace subtiliter punctato, ^ valde transverse, 9 subquadrato ; 
elytris striato-punctatis ; pedibus fuscis. 

Long. 12 mm. 

Allied to T, quadrieomef Fab., but rather smaller, and readily 
distinguishable from this and all other species hitherto described by 
the curvature of the posterior horns, which converge from the base^ 
and slightly diverge towards the tip. 

Several specimens of both sexes were collected. 



58. HyotobateB oarbonaria, Arrow, sp.n. 

Parva, nigra, nitida ; capite subtiliter inter oculos nunus dense 
punctato, Butura clypeali distincta, semicirculari ; prothorace parro 
transverso, crebre punctato, margine anteriore quam poBteriovNn 
angustiore, angulis anticis valde rotundatis, posticis acutis, diaoo 
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leyiter sulcato ; elytris sulcatis, Bulcis grosse intentitiiQ subtilissiine 
punctatis ; pedibus eat brevibus, 9 tibiis anterioribus quam inter* 
medias non longioribus. 

Long. 1 8 mm. 

The thorax is small, with the median groove lightly impressed, 
and the anterior angles rounded. The anterior tibise show no trace- 
of the nsual elongation. 

A single female specimen was brought by Mr. Andrews. The- 
British Museum contains a second specimen, also a female, captured, 
by Mr. Lister in 1888. 

64. Amarygmufl fdnebris, Arrow, 8p.n« 

Elongato-ovalis, indigaceo-niger, antennis tarsisque ferrugineis; 
capite prothoraceque obscure purpureo vel viridi, clypeo crebre 
punctate, sutura clypeali distmcta, anguste ab oculis separata, 
antennis brevibus pauUo ultra humeros attingentibus ; prothorace 
breyi, subtiliter punctate ; elytris striatis, striis minutissime 
punctatis. 

Long. 9 mm. 

This species apparently resembles A, inornatus, Macl. The colour 
is black, tinged with a deep purplish or greenish hue, especially 
upon the head, thorax, and anterior part of the elytra. Some 
specimens present a slightly sericeous bloom upon the upper 
surface. Underneath it is a shining black, with the abdominal 
segments striated longitudinally. 

Kine specimens from various parts of the island. 



Family (EDEMERID^. 

56. Sesrinia andrewai. Arrow, sp.n. 

Flavo-testacea vel fusco-testacea, sericea, immaculata, distincte 
punctata; prothorace elongate flavo, margine basali vix reflexo^ 
elytris flavis vel fusco-testaceis, margine laterali pallidiore, margine 
suturali elevate et costis duabus disco tertiaque ab callo humerali 
incipiente prope marginem latcralem. 

Long. 8-12 mm. 

The colour of the elytra and under-side varies from a pale 
testaceous to a smoky brown, that of the prothorax being fairly 
constant. The average size of the males is larger than that of the 
females, and the antennsB are shorter, with the rudimentary 12th 
joint very apparent. 

This species was also obtained by Mr. Lister. It is stated by 
Mr. Andrews, who found it exceedingly abundant, to exude an 
oily liquid, which is considered by residents to have most injurious 
properties, and which no doubt serves as a protection from insecti- 
vorous animals. 
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The following epecies was obtained by Mr. Lister, and ia 
represented only by a single female : — 

56. Sessinia listen, Arrow, sp.n. 

Flavo-testacea, nitida, sericea, sat grosse punctata; palpis 
maxillaribus gracilibus latere apicali articuli ultimi latere interiori 
subequali, ut lato quam lon^, parum dense punctato, margine 
basah valde reflexo \ elytris nitidis, distincte punctatis, eeostatiB, 
parce sericeis. 

Long. 13 mm. 

This species closely resembles the typical species S. livida, Fab., 
but the silky covering is less fine and dense, and the punctuation 
coarser. The pro thorax is shorter, and the terminal joint of the 
maxillary palpus, which in S, livida is almost cylindrical^ is 
distinctly triangular. 



Family CURCULIONID^. 
Sub-Fanuly OTIORRHYNCHIN^. 

BHTHCHOLOBTTS, Gahan, gen. nov. 

Apterous ; corbels of posterior tibifld open ; claws of tarsi connate 
at the base. Rostrum rather broad, strongly dilated at the apex 
in the male, so as to have a very distinct lateral process on each 
side just below, and in front of, the insertion of the antennae ; 
gradually and slightly dilated towards the apex in the female, and 
without distinct lateral processes ; marked off from the head by 
a slight transverse impression ; scrobes deep, extending to the eyes 
and almost as wide as them behind, narrowed in front. Scape of 
the antennae reaching to, or a little beyond, the anterior margin 
of the prothorax ; funiculus of seven joints, the second joint 
longer than the first and almost or quite equsd to the third and 
fourth united; club short, ovate, three- jointed. Prothorax broadest 
in front of the middle, ^ghtly narrowed towards the base, more 
strongly towards the apex. Elytra somewhat oval in shape ; 
broader and less convex above in the male ; very little or not at all 
broader than the prothorax at the base. Second stemite of the 
abdomen almost as long as the post-coxal part of the first, and 
marked off from it by a straight suture; much longer than the 
third stemite, but not quite equal to the third and fourth taken 
together. Femora stout, thick in the middle ; the hinder pair 
flattened, or sometimes even slightly concave, on the posterior 
(or inner) face ; hind tibiae obliquely truncate at the extremity. 
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57. Ehyncholobus rossi, Gahan, sp.n. (PI. XI, Figs. 7, 8.) 

Niger, squamis viridibus (intcrdam coemlcscentibus) dense 
yestitus ; prothorace supra graniilis, nigris, nitidis, setigeris 
instnicto; elytris punctato-striatis, interstitiis nigro-granulatis, 
granulis setigeris; sutura interdum fere omnino nigra; articulo 
Z^ f onicoli quam 4^ vix longiore ; tibiis posticis ad apicem sat late 
truncatis. 

^ . Rostro ad apicem late sat abrupteque dilatato (vel lobato) ; 
elytris supra minus convexis ; inter discum lateraque anguste 
convexis ; femoribus crassioribus, tibiis intus denticulatis. 

$. Kostro versus apicem gradatim leviterque dilatato; elytris 
supra valde convexis. 

Long. 7-12, lat. 3-6 mm. 

Black ; closely covered with scales, which are mostly of a bright 
green colour (sometimes bluish) mixed with a few oi a golden or 
coppery tint. On the sides of the thorax and elytra, as well as on 
the legs and under-side of the body, the scales are often of a paler 
and more silvery colour. The setse or hairs, which are present on 
nearly all parts of the body, are somewhat longer and denser on the 
legs and the posterior part of the elytra ; those on the prothorax 
and elytra mostly arise from punctures situated each at the summit 
or on the hinder face of a little black granule. Head and rostrum 
together about equal in length to the pronotum. Rostrum flattened 
above, with a feeble carina along the middle, ending in front at 
the apex of a triangular space, of which the base, forming part of 
the anterior margin of the rostrum, has a small angular notch 
in the middle. Prothorax almost equal in length to its greatest 
width, which lies a little in front of the middle ; distinctly narrower 
at the apex than at the base ; disk with scattered and very slightly 
raised, shining - black setigerous granules. Exposed part of the 
scutellum triangular and very small. Elytra punctate-striate ; the 
interstices in no wise costif orm, furnished with feebly raised, shining- 
black setigerous granules; the punctures along the strise rather 
deep and oblong, but those at the sides much smaller and less 
conspicuous. (In a few examples, not otherwise distinct, the 
punctures on the disk are narrower and less conspicuous, and 
the setigerous granules a little more raised.) 

Scape of the antennsD only just reaching to the anterior margin 
of the prothorax ; second joint of the funiculus equal in length to 
the third and fourth united, the third joint very little longer than 
broad, and scarcely longer than the fourth joint. Posterior (or 
inner) face of hind femora flat and smooth; hind tibise rather 
broadly truncated at the end. In the male there is a row of small 
teeth along the lower margin of all the tibiaB ; in the female these 
teeth are obsolete or wanting. 
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58. BlLynoliolobiis discoidaliB, Waterh. 

Fiizonotut diteoidalii, Waterh. : P.Z.S., 1887, p. 621, fig. 3. 

• 

This species, to wliich a female example obtained bj Mr. Andrews 
may possibly belong, was described from a single male specimen 
from Christmas Island. It difPers from the preceding species in 
haying a somewhat broader prothorax, which is more densely and 
sharply granulate above, and marked with a broad black band 
along the middle; the elytra also are somewhat more granulate, 
and the punctures along the striee less distinct ; the third joint of 
the funiculus is distinctly longer than the fourth. The female 

rcimen referred to difPers from the male type in having a line 
green scales along the middle of the pronotum, diving the 
longitudinal black band into two ; as well as by those characters 
which, in the generic description, I have indicated as being sexual. 

69. Bhyncholobns vittatns, Gahan, sp.n. (PI. XI, Fig. 6.) 

(^. Yiridi-squamosus ; yitta lata longitudinali prothorads, vitta 
suturali et vitta utrinque medio disco elytrorum, nigris ; prothorace 
quam longiore sat distincte latiore ; antice posticeque sat fortiter 
angustato, basi quam apice paullo latiore ; elytris punctato-striatis, 
interstitiis disco elevatis, seriatim regulariterque granulatis; scapo 
antennarum apicem prothoracis paullo superante, ^icuHs 3*^ 4^^ que 
funiculi unitis quam articulo 2^ distincte longioribus ; rostro ad 
apicem lobato. 

Long. 9, lat. 4 mm. 

With a broad black band along the middle of the pronotum ; 
with a sutural vitta and a broad band along the middle of each 
elytron, also black; the rest of the upper surface covered with 
green scales. Antennae a little longer and more slender than in 
the other species of the genus ; third and fourth joints of the 
funiculus each much longer than broad, and taken together 
distinctly longer than the second joint. Prothorax somewhat 
hexagonal in form, being obtuRcly angular on each side just in 
front of the middle, with the sides converging strongly both before 
and behind; a little broader across the base than at the apex; 
upper side distinctly and rather densely granulate, especially along 
the black band. £lytra slightly convex above; punctate-stiiate, 
with the interstices between the strias on the disk sub-costate and 
earrying each a single row of granules ; those between the strisB 
on the sides being flattened, and less strongly and less regularly 
granulate. Inner margins of the tibia obsoletely denticulate. 
Posterior (or inside) face of the hind femora flat and smootii, 
shining black. Truncated end of hind tibisB moderately broad. 
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One male example of this very distmct species was taken near 
Plying Fish Cove. The female sex is still unknown. 



60. Shynoholobofl andrewsi, Gahan, sp.n. 

^. Picens, viridi - squamosus (interdum coeroleo - squamosus) ; 
prothorace quam longiore evidenter latiore, sat dense nigro- 
granulato ; supra in medio minus dense squamoso ; elytris 
punctato-striatis, interstitiis convexis, sat dense irregulariterque 
granulatis; disco pauUo convexo, lateribus abrupte deflexis; facie 
postica f emorum posticorum planata vel leviter concava, sat f ortiter 
transversim rugosa ; tibiis omnibus subtus denticulatis. 

Long. 9-11, lat. 4-6 mm. 

9- Piceo-fuscus (interdum brunneus) ; prothorace supra versus 
latera luteo-viridi-squamoso ; elytris punctato-sulcatis, interstitiis 
«ubcostiformibus, disco sat fortiter conrexo, versus latera et apicem 
luteo-viridi-squamoso. 

Long. 8-10, lat. 4-5 mm. 

Male, — Pitchy-black, covered with bright green or with bluish 
scales, which are more thinly placed or entirely wanting along the 
^ddle of the pronotnm. Prothorax distinctly broader than long, 
its greatest width being in front of the middle, where the sides also 
are most rounded. Disk of the elytra only slightly convex, and 
the sides abruptly deflexed, so as to form with the disk a rather 
acute angle ; the interstices between the punctured strisB are slightly 
oonvex, and rather thickly and irregularly granulate. Posterior 
(or inner) face of the hind tibiae flattened, or perhaps slightly 
<»ncave, and distinctly wrinkled in a transverse direction. Lower 
margin of all the tibiae denticulate. 

Female, — Dark brown, varying to reddish brown, in colour. The 
scales are almost entirely confined to the sides of the pronotum and 
to the lateral and apicd parts of the disk of the elytra, and are, 
moreover, of a yellowish- or greenish - grey colour. Pronotum 
relatively shorter than in the male. Elytra strongly enough 
convex above, punctate-striate, with the interstices raised, convex, 
and somewhat costiform. Posterior flattened face of hind femora 
feebly wrinkled towards the margins, but not in the middle. Tibiae 
very faintly denticulate along the lower margin. 

Although the sexes here described are so remarkably different in 
many chanicterB, there can be little or no doubt that they belong 
to ^e same species. Mr. Andrews collected a lair series of each, 
sex on tiie same day and at the same place on the island — ^viz., 
Harth-East Point, December 23, 1897. 

•Mr. J. Paust, who has kindly examined some specimens aent 
to hmtf points out that while this new genus haa a genend 
iwemUcnoe to Etftrogtmui^ €hi6r.> it agrees in the connate daws 
of the tand with Lacordaire'a group Ooeomides^ and might be placed 
near JBmhrithee^ Sch., and Dicaetieta, Pasc. 
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61. Aoionemis andrewsi, Gahan, sp.xL. 

Minor, angustior, nigro - picea, ochraceo - broimeo - squamosa et 
sparse albo-setosa, supra albido f uscoque variegata ; rostro arcuato, 
piceo, quam femoribus anticis vix longiore, basi confertim ponctato ; 
antennis ferrugineis, ad medium rostri insertis, articulo 2° quam \^ 
sesqui-longiore, clava fusiforme, sub-solida; prothorace confertim 
punctato, antice constricto, supra sparse irregulariterque nigro- 
granulate, disco medio squamis brunnascentibus, lateribus squamis 
albidis vestito ; elytris quam prothorace latioribus, punctato-striatis, 
interstitiis antice remote nigro - granulatis, ochraceo • brunneo - 
squamosis, fascia parva transversa ad medium albida, fasciis duabua 
obliquis nigris literam V formantibus paullo pone banc fasciam ; 
maculis parvis nigris et albidis inter banc fasciam et basin, dispersis ; 
tibiis omnibus annulo lato fusco supra medium notatis. 

Long. 3-5-5'5, lat. 1 "5-2 mm. 

Densely covered with scales, which are mostly of an ochreous- 
brown colour, but mixed with others forming small bands and 
spots of a whitish and dark-brown colour ; the most distinct of 
these being a short sinuately transverse white band at the middle 
of the elytra, and a V-shaped fuscous band placed a little posterior 
to it. Rostrum scarcely longer than the anterior femora, dark 
brown, closely punctured, and more or less squamous at the base. 
Antennae inserted at the middle of the rostrum, reddish brown, 
second joint of the funiculus very little more than half the length 
of the third, club fusiform, with two articular sutures faintly 
visible ; prothorax constricted at the apex, very closely punctured 
and densely squamose, ochreous-brown on the middle of the disk, 
dirty- white, with brownish patches on the sides ; with sparsely 
scattered black granules on the disk. Elytra punctate-striate, 
interstices with rather widely separated black granules. Proximal 
half of each tibia almost entirely dark brown in colour, distal half 
whitish ; femora covered with luteous scales, sparsely mixed with 
short flattened white seta> like those present also on the prothorax 
and elytra. 

62. Camptorhinus orinipes, Gahan, sp.n. 

Squamis ochraceo - brunneis et griseis dense vestitus, capite 
rostnque basi confertim punctulatis ; prothorace confertim sat 
fortiterque punctato, antice in medio leviter cannato ; dense 
squamoso, squamis ad latera et in medio disco (praesertim prope 
basin) pallidioribus ; elytris seriatim fortiterque punctatis, int^- 
stitiis altemis magis elevatis et breviter setosis ; pedibus elongatis, 
femoribus anticis intermediisque subtus dente parva, femoiibns 
posticis dente validiore, armatis ; tibiis omnibus intus longe 
fulvo-pilosis, articulis duobus primis tarsorum quoque pilis folvis 
longis fimbriatis. 
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Long. 9*5, lat. 2*2 mm. 

This species is somewhat stouter than C. doria, Pasc., to which 
it has a .pretty close resemblance in colour and sculpture. The 
scales with which it is coyered are, however, darker in colour, being 
mostly of an ochreous-brown tint, with grey patches on the sides of 
the prothorax, on the middle of the disk close to the base, along the 
median third of the elytral suture, and behind the middle of each 
elytron. The species differs further from C. doria in having longer 
and straighter posterior tibiae, the inner face of which is furnished 
along the distal half with long tawny-brown hairs, similar to but 
less dense than those which are present also along nearly the whole 
length of the inner (or lower) face of the anterior and middle tibise ; 
the first two joints of the anterior and middle tarsi are thickly, 
those of the posterior tarsi sparsely, fringed on each side with 
similar long hairs. 

One male example, taken on the north coast; If arch, 1898. 



63. Keoopus bispinodUB, Web., var. 

This is a variable species, and widely distributed throughout the 
Eastern Archipelago. 

64. Trochorhopalus strangulatufl, Gyll. 

SphenophoruM itrangtUatun, Gyll. : in Schoen. Gen. Ciircnlion., It, p. 968. 

The examples from Christmas Island, while agreeing in most 
respects with others which I have seen, are somewhat narrower 
in form, and may possibly be distinct. Mr. J. Faust, who has been 
good enough to examine some specimens I sent to him, considers 
them to belong to this species, which is a widely distributed one, 
having been recorded from Siam, Malacca, the Philippines, Java, 
Borneo, and other islands of the Malay Archipelago as far as New 
Guinea. 

65. Ahabdocnemis fausti, Gahan, sp.n. 

R. ohteuro (Boisd.) sat similis sed prothorace angustiore, elytris 
plus oblongis, densius tomentosis et fortius punctatis. 

Long. 12-13, lat. 42-45 mm. 

Bostrum not very strongly curved, tuberculate underneath in 
the male, unarmed in the female. Prothorax almost one-half 
longer than broad, scarcely narrowed towards the base, the sides 
converging from the middle up to the tubulate apex; disk naked 
along the middle, but marked with sericeous grey punctures. 
Elytra covered with a dense silky tomentum ; punctate-striate, the 
punctures being large and distinct, and wider than the stris along 
which they are placed. 
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This species has a somewhat close resemhlance to B, ohseurusy 
Boifld., hut is relatively longer and narrower ; the elytra are more 
ohlong and more densely tomentose, and the punctures along the 
striae are very much larger and more distinct. 

Family COSSONID^. 

66. Cossonos variipennis, Gahan, sp.n. 

I^'iger, nitidus, elytris medio plus minusve testaceis, lateribus 
sutura et apice nigris ; prothorace antice constricto et transversim 
sulcato, lateribus punctatis a basi versus apicem curvatim paullo 
convergentibus, disco laevi, utrinque medio seriebus duobus irregu- 
laribus punctorum impresso ; elytris punctato-striatis, interstitiis 
pauUo convexis. 

Long. 4-4*25, lat. 1-1*25 mm. 

Black and glossy, with the elytra testaceous to a greater or less 
extent along the middle of each, the sides, suture, and apex being 
black. Head impressed in the middle between the eyes with a 
small round pit, from which a shallow groove extends forwards 
along the rostrum as far as to a point in a line with the insertion 
of the antennsB. Prothorax constricted, and marked with a deep 
transverse groove a little behind the apex ; its sides punctured, and 
converging slightly from the base up to the anterior constriction ; 
the disk smooth, with two irregular rows of well-marked punctures 
along each side of the middle from the base to the anterior groove ; 
the space on each side between these rows of punctures and the 
side of the prothorax is sparsely and very minutely punctate, the 
narrow space along the middle between the rows of punctures being 
wholly impunctate. Elytra punctate-striate, five equidistant rows 
of punctures being visible from above on each elyti'on, while four 
closely approximated rows, in addition to a short marginal row 
along the anterior third, are present on each side ; the interspaces 
between the rows of the punctures on the disk are slightly convex. 
The colour of the elytra is variable ; in some specimens the middle 
of the disk of each elytron from the base up to the posterior fourth 
or fifth is testaceous; in others there is but a narrow testaceous 
strip extending a short distance from the base ; while in one 
example the elytra are wholly black. 

This species resembles C. suturalis, Boh., but is flatter on the 
disk of the prothorax and elytra, and much less strongly punctured 
on the sides of the prothorax and on the middle of the breast and 
abdomen. 

67. PhloDophagosoma dubinm, Gahan, sp.n. 

Sub-fusiforme, nigro-piceum aut fuscum; rostro longiusculo, 
sub-parallelo, antice vix latiore, minute punctulato : oculis 
prominentibus ; antennis ante medium rostri insertis; prothorace 
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sab-ovato, quam latitudine maxima (paullo ante basin) vix longiore, 
prope apicem nee constricto nee sulcato, disco (linea media brevi 
excepta) dense sat f ortiterque punctate ; scutello sat conspicuo, 
sab-semicirculare, nitido; elytris quam pronoto duplo longioribus 
et pauUulo latioribus, fortiter punct&to - striatis, interstitiis 
minutissime uniseriatim punctulatis. 

Long. 4, lat. 1*35 mm. 

Kostnim and front of head finely punctured ; the rostrum longer 
than the head, slightly curved, with its sides sub-parallel or yery 
slightly and scarcely perceptibly diverging anteriorly; with the 
antennsB inserted a little in front of the middle of its length. 
Eyes strongly convex and prominent, but not large. Prothorax 
ficarcely longer than its greatest width, which is about midway 
between the base and the middle ; sides curved, slightly constricted 
at the base, converging gradually towards the apex, where there is 
neither a constriction nor transverse groove ; disk slightly convex, 
thickly and rather strongly punctured, except on a short linear 
ftpace along the middle. Scutellum distinct, smooth and glossy, 
somewhat semicirculcu: in form. Elytra about twice as long as the 
pronotum, and a little wider than the latter at its widest part, 
strongly punctate-striate, with the intervals between the rows 
slightly convex, and marked each with a single series of rather 
distant and very minute puncttires. Intercoxal part of the 
presternum about half as broad as one of the anterior coxsb ; that 
of the mesosternum equal in width to one of the middle coxae. 
Third joint of the tarsi broader than the other joints. 

In its relatively short form this species resembles the true 
Bhyncoli rather than the species placed by Wollaston in 
PJdaophagoioma ; but it differs essentially from the former by its 
broader sternal processes, its more conspicuous scutellum, and less 
convex prothorax. 



68. Pachyops (t) inoertus, Gahan, sp.n. 

Augustus, parallelus, convexiusculus, cylindricus, piceo-niger, 
nitidus ; capite rostroque sat dense minute punctulatis, prothorace 
conico-cylindrico, dense punctulato; elytris sat fortiter punctato- 
etriatis, interstitiis pauUulo convexis, uniseriatim minutissime 
punctulatis ; coxis anticis sat late distantibus ; scapo clavoque 
antennarum piceo-rufescentibus, clavo anguste ovato, baud com- 
presso. 

Long. 4, lat. 1 mm. 

This species resembles PachyopB cylindricus^ Well., in general 
form, but is smaller, and differs in the following points of structure : 
The space between the anterior coxae is as wide as one of the coxae ; 
tiie club of the antennsB is narrowly ovate, and not compressed ; 
the elytra are less strongly punctured than in cylindricus, Well., 
and the intervals between the rows of punctures are wider, very 
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dightly conrex, and not in the least costiform, with the exceptiim, 
however, of the interval between the two outermost rows ef 
punctures on the posterior half of the side of each elytron, thia 
interval being narrow and somewhat oariniform ; the antennas ai«- 
inserted a litUe behind the middle of rostrum, and nearer to the 
eyes than in P. eylindriau. In Pa^hjfopi eylindriew the space 
between the anterior coxsb is scarcely half the width of one of 
the C0X8S ; and the dub of the antennss is compressed, and is 
broadly oval or almost rounded in outline. 

The differences between the two species are therefore pretty 
considerable, and such as might perhaps be regarded as of generic 
importance. But imless a new genus be formed for its reception* 
the present species cannot be better placed than in the genufr 
F€chyop9, 

69. Dryophthonu aaaimilia, Gahan, sp.n. 

2). lyfMxyloni similis sed minor, elytris brevioribus, utrinque ad 
apicem minus fortiter carinatis. 

Lcrng. (rostro excl.) 3, lat. 1 mm. 

Resembling the European i>. lymexylon. Fab., in colour and 
sculpture, but smaller in size, with the elytra relatively shorter, 
being rather less than, instead of more than, twice as long as th& 
prothorax, and with the sub-apical carina, which is continuoua 
with the sixth interstice of each elytron, much less prominent. 

It also presents a somewhat close resemblance to D. modetius, 
Sharp, a species from the Sandwich Islands, but differs by its 
proportionately narrower prothorax, and the narrower and more 
acutely raised intervals between the rows of punctures on the 
elytra. 

Family SCOLYTID^. 
70. Platypus solidus, Walk. 

FUUyput iolidui, Walker : Ann. & Mag. Nat. Hist. (3), ii, p. 286 (1858). 

Specimens found in *' rotting wood." They agree well with the 
type from Ceylon. 

71. Xyleborus perforans, WoU. 

Tomieiu perforam, Woll. : Cat. Col. Mad., p. 96 (1857). 

Boatriehus tettaeeui, Walker: Ann. & Mag. Nat. Hist (3), ill, p. 260 (1859). 

X^lsborut perforant, Blandf. : Kew Bull., 67, 68, 1892, p. 157 ; Report on the 

Destruction of Beer Casks in India by toe attacks of a Boring 

Beetle, 1893. 

Found in ** rotting wood." 
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72. Xyleboras parralus, Eichlioff: Berl. Ent. Zeit., 1868, p. 152; 
Mem. de la Soc. Boy. de Li6ge (2), yiii, p. 392 (1878). 

Found in " rotting wood." 

This species was described from specimens from Siam and Ceylon, 
It probably is widely distributed throughout the Oriental region. 
There are in the British Museum collection examples from China 
and New Guinea which agree with those found in Christmas 
Island. 



Family BRENTHID^. 

73. Orychodes andrewsi, Gahan, sp.n. 

(^. Rostro supra basi sulcato ; capite postice bituberculato, 
utrinque vix pone oculum dentate, dente sat recte transversa, ultra 
oculum paullo projiciente ; prothorace rufo-castaneo, polito, quam 
latitudine maximo fere duplo longiore, apice quam basi latiore, 
ad basin transversim bisulcato, et ante sulcos linea mediana leviter 
impresso; elytris quam pronoto quarta parte longioribus, rufo- 
bnmneis, lineis flavis interruptisy ornatis, longitudinaUter striatis, 
striis intermediis versus medium pi as minusve obsoletis. 

9* Capite breviore, postice hand tuberculato, rostro simpHce, 
nee dentate nee ad apicem dilatato: prothorace quam latiore 
dimidio parte longiore. 

Long, (rostro incl.) 18-21 mm. 

^. Rostrum grooved above at the base ; anterior part with two 
rows of teeth ; head with two backwardly projecting and slightly 
diverging tubercles behind, and at each of the post-ocular angles 
with a rather sharp tooth which projects outwanls to a level with 
or even a little beyond the outermost portion of the eye. Antenn», 
when turned forwards, reaching beyond the apex of the rostrum by 
less than half their length. When they are pressed close to the 
rostrum it will be seen that the sixth joint does not extend beyond 
the apex of the rostrum. Frothorax about three-quarters of the 
length of the elytra, and nearly twice as long as its own greatest 
breadth ; it is a little broader across the apex than at the base ; at 
the base it is constricted and marked with two transverse grooves, 
from the anterior of which a faintly impressed median line 
extends as far as the middle. Elytra reddish-brown, marked with 
interrupted yeUow lines, these lines, which do not offer so strong 
a contrast with the general colour of the elytra as in allied species, 
being arranged as follows : — One on the second interstice, which is 
yellow at the base and on the posterior declivity ; one on the third 
interstice, which is yellow at the base and in front of and behind 
the middle, as well as on the posterior declivity ; fourth interstice 
similar to the third, but with the yellow parts shorter and lest 
distinct ; fifth yellow at base, behind the middle, and near the 
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apex ; ninth interstice yellow from the base almost up to the apez ; 
the anterior part of this interstice is common to it with the tenth, 
and the latter is yellow for a short distance back from the point of 
junction with the ninth. 

9. Head obsoletely or not at all tuberculate behind; prothorax 
scarcely longer by one-half than its greatest breadth, and rather 
less than two-thii^s of the length of the elytra. Differs also from 
the male in the shape of the head, the unarmed anterior tibisB, etc. 

Dr. Angelo Senna, who has a considerable acquaintance with the 
beetles of this family, has very kindly examined some specimens 
of this species, and has told me that they are quite new to him, 
and the species distinct from any other described. I have to 
thank him also for pointing out some of the most important 
characters detailed above. The new species must be placed in the 
group of 0, serriroitru, Fab. 

Family ANTHRIBID^. 

74. Xenocerns nativitatis, Gahan, sp.n. 

X flagellato affinis sed diffcrt capite supra inter oculos, pygidio, 
et utriusque elytri interstitio nono fulvescentibus, elytris magis 
fortitcr punctatis, antcnnis omnino nigris. 

Long. 13, lat. 4 mm. 

This species comes nearest to X. flagellatuiy Fiihr., and X. en- 
ffanensii, Jordan, from both of which it differs in having the upper 
part of the head between the eyes, the pygidium, and the ninth 
interstice of each elytron of a tawny colour ; the two lateral vitt8& 
on the pronotum also have a tendency to be of the same tawny 
colour; the elytra are a little more strongly punctured, and the 
white markings somewhat different. The latter consist of (1) a 
narrow sutural band reaching from the base to the middle, behind 
which it joins two short diverging bands placed one on each elytron 
between the suture and the third row of punctures; (2) a basal 
spot just within the shoulder, and continued behind as a narrow 
vitta, which runs slightly inwards to end in the fourth interspace 
a short distance before the middle ; (3) a spot on the seventh 
interspace and a narrow spot on the tenth at about one-third of the 
length of each elytron from the apex; and (4) a spot close ta 
the apex. 

Xenocerus flagellatus^ Fahr., to which X. enganemu, Jord., i» 
very closely allied, is, according to Dr. Jordan, very widely 
distributed in the Indo- Australian Archipelago. 

75. Litocems jordani, Oahan, sp.n. 

L. plagiato (Jordan) affinis sed differt : prothoraco breviore, vitta 
mediana pronoti in medio angustata, area luteo-ochraceo-tomentosa 
elytrorum minus extensa, sed striis elytrorum etiam luteis. 
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Black. Head with a dull ochraceous tomentum, which extends 
between the eyes on to the vertex as far as in a line with the 
posterior border of the eyes ; behind this, the head is dark brown. 
Prothorax dark brown, with a broad median vitta, three small spots 
on each side between this vitta and the lateral margin, and a larger 
spot on each side just within the lateral margin, luteous, the part 
of the median vitta which lies between the transverse sulcus and 
carina is narrower than either the part in front of the groove or 
the part between the carina and the base. Elytra dark brown, 
with the striffi and a large common plaga, reaching from the base 
to a little beyond the middle, luteous; the plaga is broad at the 
base, constricted as it approaches the middle of the elytra, and 
again widened out just behind the middle. Under-side and femora 
with a greyish tomentum ; tibise and tarsi dark brown, with the 
base of the first joint, a spot at the base of the second, and the 
whole of the third joint of each tarsus, as well as a ring above 
the middle of each tibia, fulvo-testaceous. 

One female specimen, taken in April, 1898. 

I am indebted to Dr. Jordan for his kindness in pointing out the 
chief differences between this species and L. plagiatWy Jordan, 
which, among those described, is the species most nearly allied to 
it. L. plagiatus was described from North Luzon, Philippine 
Islands. 

76. Apatenia apicalis, Oahan, sp.n. 

^ . Capite f ulvo-pubescente, in vertice fusco-plagiato ; rostro 
quam spatio interoculare plus duplo latiore ; prothorace supra pube 
luteo-grisea obtecto, macula ante scutellum fulva, disco medio 
utrinque leviter tuberculato et antice fusco-notato, angulo inter 
carinam ante-basalem et carinam lateralem acuto, retrorsum leviter 
producto; elytris griseo-fumosis, ad apicem fulvo-albido-plagiatis, 
utroque elytro tuberculis 9 vel 10 instructo ; corpore subtus griseo, 
pedibus testaceis, f emoribus tibiisque medio fuscis ; segmento prime 
abdominis tuberculis duobus prope medium instructo. 

Long. 8, lat. 3imm. 

Head clothed with a somewhat sparse tawny pubescence, which 
is interrupted on the vertex by two dark-brown plagee or vittas ; 
eyes somewhat approximate in £ront, the space between them being 
rather less than half the width of the rostrum. Prothorax with 
a luteous* grey pubescence ; with a distinct pale tawny spot in front 
of the scutellum; the disk with a small, feebly raised tubercle 
on each side of the middle, and two fuscous spots between the 
middle and the anterior border ; ante-basal carina forming with the 
lateral carina of each side a rather acute angle, which is slightly 
produced backwards. £lytra with a dingy grey pubescence, 
but with a pale fulvous patch on the declivous apical portion, 
similar in colour to the pygidium ; each with about nine or ten 
unequal-sized tubercles, the three largest of which are placed — 
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one a little behind the middle of the baee, the Beoond behind the 
middle of the disk, and the third at the beginning of the posterior 
declivity. Under-side with a greyish pubescence; legs reddish 
testaceous, with the thickened part of the femora and the lower 
half of the tibin more or less fuscous. First abdominal segment 
of the male with a tubercle on each side of the middle. 
One male example, taken April, 1898. 

77. ArsBOoems, sp. 
This is one of the forms closely allied to Araocenu eoffea, Fab. 

Family PRIONID^. 

78. Prinobius cozalis, Gahan, sp.n. (PI. XI, Fig. 3.) 

Brunneo-testacea, elytris plus minusve fulvescentibus, coriaceis, 
bosi prope suturam sub-asperatis, utrisque lineis quatuor paullo 
elevatis, instructis. 

(J. Prothorace transverso, supra subtusque confertissime punc- 
tulato, disco antice plagis duabus triangularibus, sub -nitidis, 
impresso ; lateribus breviter dentatis postice subparallelis, antice 
rotundatim paullo convergentibus ; antennis apicem elytrorum 
paullo superantibus, articulo 3^ quam l^ plus duplo longiori, et 
articulis 4<>, 6°, 6<>que conjunctis fere sequali; articulis 3° 4° que 
subtus breviter spinosis, articulis P ad 4^°^ supra fortiter sat dense 
punctatis, articulis 5^ ad 9^°^ sparsius punctatis, 10<^ \l^ et apice 
noni longitudinalitcr striatis et opacis ; mesostemo, metastemique 
lateribus et coxis posterioribus nudis, confertissime punctulatis et 
opacis ; plaga triangulari mediana metastemi nitida sparse punc- 
tulata et hirsuta, fortiter depressa. 

9* Antennis quam corpore multo brcvioribus ; prothoracis 
lateribus a basi antice convergentibus, sat fortiter dentatis vel 
spinosis ; disco medio sparse, versus latera dense ct rugose, punctate. 

Long. 35-50, lat. 10-14 mm. 

The females of this species offer no very prominent characters 
by which they may be distinguished from those of several other 
species of the genus. The third joint of the antennae is relatively 
long, being nearly equal in length to the three following joints 
taken together, and is also comparatively slender, as it is not so 
distinctly thicker than the fourth joint as it is in nearly all the 
other species. 

The male is readily distinguished by the following characters : — 
Prothorax transverse, furnished at the sides with very short teeth, 
and very closely punctured and opaque over almost the whole 
surface excepting two small triangular sub-nitid and impressed 
areas placed between the middle and anterior part of the disk. 
Hind coxse, as well as the prostemum, mesostemum, and sides of 
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tbe metastemum, very closely punctiured, opaque^ and destitute ol 
pubescence. Median triangcdaT area of the metastemum deeply 
•depressed and very sharply marked off from the closely punctured 
lateral areas. Antennae reaching a little beyond the apex of the 
•elytron, with the third joint almost equal in length to the three 
following joints taken together, and distinctly thicker than any of 
those joints. Anterior tibiee nearly straight, scarcely curved 
towards the apex ; first joint of anterior tarsi not quite so long as 
the two succeeding joints taken together. 

Prinohius eeramensisy Lansb. (Notes Leyden Mus., vol. vi, p. 148), 
«eems to have many characters in common with the present species, 
but as the author in his description states that the antennsB are 
shorter than the body, and has not called attention to the relative 
proportions of the joints, nor has pointed to any unusual character 
in the hind coxse, it is safe to assume that the species is quite 
distinct. 

ZooUax elateroidei, Thorns., from the Andaman Islands, also has 
<:ertain affinities with the present species. 



Family CERAMBYCID^. 

79. Ceresium quadrimaculatum, Gahan, sp.n. 

Nigrum, antennis pedibusque (clavis f emorum nigris, pnetermissis) 
ferrugineis; pronoto fortiter subrugoso-punctato, maculis quatuor 
fulvis omato ; elytris sat sparse punctatis et albo-setosis. 

Long. 11-13, lat. 3-4 mm. 

Black, with the antennsB, tibice, tarsi, and the bases of the 
femora reddish brown. Head coarsely punctured ; antennsB more 
than half as long again as the body, with the third joint a little 
longer than the first or fourth, but (fistinctly shorter than the fifth ; 
fifth and following joints as far as the tenth sub-equal in length to 
one another, the eleventh longer than the tenth. Trothorax nearly 
one-third longer than broad, strongly and thickly punctured, and 
somewhat rugose, especially towards the sides ; with a faint patch 
of fulvous pubescence on each side, and with four distinct fulvous 
spots above, two of which are near the anterior, two near the 
posterior, margin. Elytra black, glossy, not very closely punctured, 
with the pimctures diminishing in size towards the apex, and each 
bearing a short, decumbent yellowish- white seta. 

Taken in the central part of the island, and also near Flying 
Pish Cove. 

In colour this species resembles C. niffrum, Gah., though 
•differing in having the thickened portion of the femora black, 
■and in having four distinct tawny spots on the pronotum. It is, 
however, easily to be distinguished by structural differences. In 
C, nigrum the pronotum is as broad as it is long, and is scarcely 
punctured towards the sides; the femora, especially those of the 
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anterior and middle pairs, are much stouter than in the present 
species ; and the antennee are only a little longer than the hody,. 
with the eleventh joint distinctly shorter than the tenth. 

80. Ceresinm nigrum, Gahan. 
P.Z.S., 1888, p. 540. 

81. Ezamnes afflnis, Gahan, 6p.n. 

Brunneo-testaccus, setis albo-falvoscentibus sat dense obtectus; 
abdominc piceo-nigro ; scutello, capitis fronte verticeque et pro- 
thoracis maculis quatuor fulvo - pubescentibus, prothorace quam 
longiorc pauUo latioro, fortiter sub-rugosoque punctate ; elytris- 
sat dense punctatis, punctis setigeris et versus apicem gradatim 
decresccntibus ; antcnnis {^) quam corpore duplo longioribus, 
(9) <l^ft°i corpore baud sesqui-longioribus. 

Long. 9-2U, lat. 2*5-5*5 mm. 

Several examples of this species were captured, exhibiting almost 
every gradation in size within the limits of the measurements given 
above. 

The species is closely allied to Examnes philippemu, Newm., 
from which it ditfors chiefly in having the prothorax broader, more 
rounded at the sides, and marked above with four distinct tawny- 
coloured pubescent spots, placed two on each side, one near the 
base, the other close to the apex. 

In the Munich Catalogue, JSxamnes philippensis, Newm., is 
placed as a synonym of Ceresium simplex^ Gyll. It is, however, 
quite distinct from that species, and appears to me to be identical 
with Examnes longioornis, Pasc, a species which, in its turn, is not 
to be distinguished from Examnes uloneuSf Pasc. 

Family LAMIID^. 

82. Monohammns nativitatis, Gahan. 
P.Z.S., 1888, p. 540. 

83. Olenecamptns basalis, Gahan, sp.n. 

0. hiloho (Fab.) affinis, sed divert, capite supra usque ad occiput 
sparse fusco-punctato, elytris basi albo-cinereo-pubescentibus deinde 
luteo-pubescentibus, utrisque macula oblonga irregulari nivea infra 
humerum, et macula parva nivea limbo piceo glabro circumcincta, 
ultra medium, omatis, apicibus pauUo nigrescentibus. 

Long. 19, lat. 4*5 mm. 

Allied to 0. hilohus^ Fab. (a widely distributed species, ranging 
from China to North Australia), but difiering from it by the following 
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characters : — Head speckled above with a number of small glabrous 
brown spots, each of which surrounds a puncture. Pubescence of 
elytra ashy white in colour at base, yellowish grey over the rest of 
their surface ; each elytron with two snow-white spots — one under 
the shoulder, similar to that in bilobus, the other, which is very 
small, and surrounded with a naked brownish-testaceous border, 
being placed on the disk beyond the middle. The two snow-white 
spots, which in 0. hilobus are present on the disk near the base, 
are in the new species wanting, their place being taken by twa 
glabrous spots, not very regular in outline, and therefore, possibly, 
due to accidental rubbing. 

One male specimen, taken in the north part of the island. 



84. Pterolophia perplexa, Gahan. (PI. XI, Fig. 5.) 

Fraonetha perplexay Gahan: P.Z.S., 1888, p. 541. 

85. Prosoplns banksi, Fub. 

Two specimens of this species were taken at Flying Fish Cove. 
I have already recorded the species from Christmas Island under 
the name of Micraeantha, 

86. Apomeoyna nigritarsis, Gahan, sp.n. 

Pube fulvescente sat dense obtecta ; tarsis et antennanim 
axticulis septem ultimis nigris ; prothorace immaculate ; elytris^ 
albo-maculatis, maculis in seriebus obliciuis tribus vel quatuor 
ordinatis, spatiis inter series macularum plus minusve f usco-variis ; 
apicibus elytrorum fortiter obliquis et pauUo emarginatis. 

Long. 8-9-5, lat. 2-25-2-5mm. 

Covered with a dense yellowish-tawny pubescence. Head and 
prothorax without spots, and rather thickly punctured; antenna) 
with the last seven joints and the apex of the fourth joint black ; 
these seven joints together not longer than the third and fourth 
taken together. Elytra with white spots arranged in three or four 
oblique rows on each side, the first row consisting of two or three 
spots, the second of four, the third of three, and the fourth, which 
is sometimes wanting, made up of two or three distinct spots; 
between the third and fourth rows is a single white spot placed 
near the lateral margin ; the interspaces on the elytra between the 
rows of spots are rather strongly punctured, and more or less 
mottled with dark brown ; the apices of the elytra are strongly 
oblique and slightly emarginate. Tarsi and extreme tip of the 
tibise black, with a faint grey pubescence ; the rest of the legs 
covered like the under-side of the body with a ycUowish-tawny 
pubescence. 
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87. Ag^ooidnus exiguiu, Gahan, sp.n. (PI. XI, Fig. 4.) 

Porvusy capite testaceo Tel fusco pube grisea tenuiter veatito; 
prothorace griseo - pubescente, fusco - maculato, lateraliter paoUo 
pono medium spina brevi antice obliqua armato ; el jtris sat fortiter 
punctatis, rufo - brunneis, pube grisea, plagis fuscis intermptay 
vestitis ; antennis testaceis, quam corpore sesqui-longioribus, aitioulo 
4° quam 3^ vel 5^ distincte longiori) azticulo S^ quam 1® tix 
longioriy articulis 6^ et sequentibus gradatim brevioribus. 

Long. 3 •6-4, lat. l'25-l*5 mm. 

Head dark brown or reddisb brown in colour, covered with a 
thin greyish pubescence. Antennae about half as long again as the 
body, with the fourth joint, which is the longest, distinctly longer 
than the third or fifth, and the third joint scarcely longer than the 
first. Prothomx armed a little behina the middle of each side with 
a short spine, the posterior face of which stands out almost at right 
angles, while the anterior face is oblique and continuous with 
the side of the pro thorax in front of it. Elytra rather strongly 
punctured, with the punctures for the most part irregularly placed, 
but towards the sides of the disk, having a tendency to be arranged 
in longitudinal rows ; reddish brown in colour, with a covering of 
grey pubescence, which is interrupted by a number of dark-brown 
patches. (In one of two specimens there is a large and conspicuous 
dark-brown patch placed towaixls the side on the middle of each 
elytron). Legs pale testaceous, with the thickened part of the 
femora more or less infuscate. 

Two examples taken on the north coast of the island; one in 
March, the other in December. 

This species resembles j^gocidnus ignarus^ Pasc, in colour, but 
it is smaller in size, and differs from it also in the shape of the 
lateral spine of its prothorax, and in the relative proportions of the 
first, third, and fifth joints of the antenna?. 



Family EUMOLPID^. 

88. Bhyparida roBsi, Gahan, sp.n. 

Testacea, elytris antennis pedibus et abdomine pallidioribus ; 
capite subtilissime granuloso et opaco, sparse minutissime punc- 
tulato ; prothorace transverse, lateraliter rotundato, angulis anticis 
posticisque minute dentate, disco sub -opaco sparse minuteque 
punctulato ; elytris nitidis fortiter seriatimque punctatis ; antennis 
articulo 3° quam 2° fere triple longiore, articulo 4® quam 3® pauUo 
breviore, ceteris gradatim decrescentibus. 

Long. 7, lat. 3*5 mm. 

Keddish testaceous in colour, with the elytra, legs, antennae, 
and abdomen somewhat paler or more fulvous. Head very minutely 
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gpmular and opaque, sparsely and very finely punctulate ; clypeua 
somewhat in the form of a triangle, with curvilinear sides and 
a slightly sinuate hase; vertex impressed between the eyes with 
three lines, one short median, and one on each side passing outwards 
from the apex of the dypeus, and then curved round the inner and 
posterior border of the eye. Thorax rounded at the sides, and 
broadest across the middle ; upper surface dull, finely, and rather 
sparsely punctured. Elytra glossy, distinctly punctured, with the 
punctures arranged in definite rows which, counted across the 
middle, are to the number of eleven on each elytron ; the first or 
sutural row becomes double at the base, the sixth, seventh, and 
tenth stop short at the shoiddcr, and the eighth and ninth a little 
further back, the eleventh or marginal row, before reaching the 
base, sends oft a short inner branch as far as to the shoulder; 
posteriorly the eleventh row also becomes double, its outer branch 
joining the first or sutural row at the apex, its inner branch joining 
the second row, the tenth row and the third being similarly united 
behind ; the punctures of the remaining rows are somewhat closely 
0BX)wded and confused behind ; the interstice between the short 
eighth and ninth rows is raised and sub-costate. Femora unarmed. 



89. Bhyparida modesta, Gahan, sp.n. 

Foaca, violaceo-tincta, corpore subtus fere nigro, antennis pedi- 
basque testaceis ; capite dense sat fortiter punctate ; prothorace 
transverso, lateraliter ante medium, rotundato, deinde versus apicem 
basimque angustato, angulis anticis posticisque leviter dentatis; 
elytris sat fortiter seriatimque punctatis; antennis articulo P quam 
2^ duplo longiore. 

Long. 8-9, lat. 4*5 mm. 

Colour varying from brownish testaceous to a darker brown, 
with a more or less distinct violaceous tint and metallic lustre ; the 
under-side, except at the apex of the abdomen and the sides of the 
prothorax, almost quite black; the legs and antennae testaceous. 
Head distinctly and rather thickly punctured, especially on the 
clypeus ; the latter with curvilinear sides, from each of which an 
impressed line passes to the inner and posterior border of the eye, its 
basied margin very slightly sinuate in the middle. Prothorax nearly 
twice as broad as long ; rounded at the sides ; broadest a little in 
front of the middle, and thence narrowed towards the base and 
apex; distinctly and rather thickly punctured above. Elytra 
lather strongly punctured, the punctures being arranged in regular 
rows on the disk and close to the lateral margins, more irregularly 
on the intervening space at each side ; interstices between the rows 
of punctures very minutely and sparsely punctulate. Antennas 
reaching to a little beyond the base of the elytra ; second joint leas 
than half the length of the first or third ; fourth joint a little 
longer than the third ; fifth and following joints sub-equal to one 
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another in Icn^h, Tvith the last three or four somewhat thicker 
than those preceding them. Femora unarmed. 

This species and the preceding one differ from nearly all the 
Australian species of Rhyparida in having the second joint of 
the antennsB less than half as long as the third. In this respect 
they resemhle certain Indo-Malayan species, and agree with those 
of the genus Lindinia^ Lefev. 



90. Demotina lateralis, Gahan, sp.n. 

Parva, tostacea, setis decumhcntihus fulvis sat dense vestita; 
•capite supra linea media glahra a clypeo ad occiput extensa, 
«lypeo glahro transverso sub-semilunare ; prothorace transverse, 
lateribus rotundatis, margine omnino delcta; elytris crebre sat 
fortiter punctatis. disco paullo convexo, lateribus valde deflexis, 
costa utrinque inter discum latusque; antennis basin elytrorum 
\'ix superantibus, articulis 1**, 2® que crassis, subovalibus, 3® 
angusto, cylindrico, quam 2^ hand longiore, articulis 7<» ad \V^ 
paullo dilatatis. 

Long. 2*5 mm. 

Colour testaceous, with the middle of thoracic disk and spots 
on the elytra dark brown ; the whole rather thickly covered with 
decumbent tawnv setae. Prothorax broader than long, slightly 
rounded at the sides, which are wholly without a sharp carinate 
margin. Elytra thickly and rather strongly punctured, abruptly 
deflexed at the sides ; the latter being vertical and marked ofE each 
from the disk by a slightly projecting costa or line. 

In the abruptly deflexed and vertical sides of the elytra this 
species differs from all others belonging to the genus Demotina, 

In general appearance it most resembles D. hovoringiy Baly, 
a species occurring in Hongkong, Formosa, and Ghusan ; and it is, 
perhaps, more nearly allied to this than to any other described 
species. The genus Demotina has a distribution ranging from 
China and Japan to New Guinea. 



91. Scelodonta nitidnla, Baly, var. ? 

One example, taken on Phosphate Hill ; November, 1897. 

This example may possibly represent a distinct species ; it differs 
from nitidula in having the elytra of a uniform dark coppery- 
brown colour, slightly tinged with metallic green; smoother on 
the middle of the disk ; and furnished with shorter set®. 
8, nitidulaj Baly, occurs in Borneo, Sumatra, Java, Malacca, and 
in North and South India. In every example I have seen there 
are two or more spots of a purplish or steel-blue colour on each 
elytron ; but these spots are sometimes very small and faint. 
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FarnQy HALTICIDiE. 

92. Psylliodes tennepunotata, Gahan, sp.n. 

Nigro-coerulea, nitida, antenais pedibusque (femoribus posticis 
^xceptis) testaceis ; pronoto Bubtilissime irregulariterque punctu- 
lato ; elytris seriatim subtilissime punctulatis ; aiticulo secundo 
antennarum primo aequilongo, quam tertio paullo longiore. 

Long. 3 mm. 

Dark blue and very glossy, with the antennae and the legs 
(posterior femora excepted) testaceous. Prothorax and elytra very 
finely punctured, with the punctures on the elytra arranged in 
regular rows, the interspaces between the rows being quite 
impunctate, or with the punctures so minute as not to be visible 
under a strong lens. Antennae with the first, second, and fourth 
joints sub-equal in length, each being a little longer than the 
third, with the joints from the fifth to the tenth becoming 
gradually and slightly thicker. 

This species is distinguished from all other species of the genus 
known to me by the much finer punctuation of its prothorax and 
-elytra. In the relative proportion of the basal joints of the 
antennsB it agrees with P. gracilis, Boh., hal^i, Jac, and other 
Oriental species. 



Order 5.— HEMIPTERA. 

By W. F. KiRBT, F.L.S,, F.E.8. 

(PLATE XV.) 

Iir the following Eeport, I have only included the more easily 
determined species taken by Mr. Andrews, postponing any notice 
of the remainder until the Museum collection of the families to 
which they belong has been rearranged. There are about twice 
4IS many species represented as are here noticed. 

Family CYDNID^. 

1. 2thiu nitens, sp.n. (PL XY, Fig. 1.) 

Long. Corp. 4 mm. ; lat. 3 mm. 

Black, very shining, antennae ruf o-testaceous ; pronotum and base 
of scutellum not punctured; the rest of the scutellum (which 
is rather long, and narrowed towards the extremity) with large 
punctures ; tegmina with the punctures arranged in regular rows, 
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converging in front; membrane brownish hyaline. Legs witb 
a slightlj ferruginous shade. 

Three specimens (one immature), North Coast, December, 1897,. 
and April, 1898. On plants. 

Fanuly PENTATOMIDiE. 
2. Pentatoma grossepunctatnm, sp.n. (Fl. XV, Fig. 2.) 

Long. Corp. 7-10 mm. ; lat. thor. 5 mm. 

Head with the central lobe about as long as the greatest width 
of the heady and traversed by a double row of punctures; the 
lateral lobes slightly waved before the eyes, but curving inwards, 
and more thickly punctured than the central lobe ; front and back 
of head obtusely convex. General colour of the upper suifaoe 
reddish brown, with numerous large black punctures on the head, 
thorax, scutellum, and tegmina ; they are largest and most 
numerous on the thorax, where they run in irregular transverse 
curves. Thoracic lobes obtusely prominent, and more or lesa 
blackish ; cerium black, with the costal border broadly teetaceous : 
membrane brownish hyaline ; extremity of scutellum rather broad 
and rounded, nearly smooth, and testaceous ; abdomen and under- 
surface testaceous ; rostrum (which extends a little beyond the 
base of the hind femora), tarsi, and tip of the antennas brown. 

Five specimens, from Flying Fish Cove (no date), and North 
Coast, December, 1897. Not common, but came to lamp in evening. 

Not closely allied to any other species in the Museum. 



Family LYG-ZEIDJS. 
3. LygSBUs subrufescens. (PI. XV, Fig. 3.) 

Lygam tiihrufetemt, Eirb. ; P.Z.S., 1888, p. 653. 

**Long. Corp. 11-13 mm. 

'* Pitchy brown above ; the head, pronotum, and base of the 
tegmina bordered with dull red ; the ocelli, and the space between 
each eye, brighter red ; antennsB and logs pitchy brown above and 
below ; head and body dull red beneath (in the female the abdomen 
is shaded with brown on the sides, and towards the extremity, and 
the legs are of a redder brown beneath than above). Proboscis 
pitchy, extending to the middle of the third segment of the 
abdomen. 

" Allied to Z. longiusculiu, Wlk., from Celebes." 

Flying Fish Cove (Lister). 

Two specimens, Flying Fish Cove, August, 1897, and West 
Coast, October 15th, 1897. Also ten immature specimens, one 
from East Coast, September 28th, 1897 ; the others marked 
*' April, 1898." 
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Family BRACHYRHYNCHIDJE. 

4. Braohyrhynohns lignicolns, sp.n. (Fl. XY, Eig. 4.) 

Long. Corp. 6 mm. ; lat. 2*5 mm. 

Dull red, the upper part of the bead, the middle of the pronotum, 
the scutellum, the corium, and the membrane black ; the clavus 
testaceous ; and the segments of the connexicum often with large 
dusky markings. Head square, obliquely sloping outwards, with 
a projecting point laterally behind the eyes, and another projecting 
on each side in front of the antennae, between which it is tri- 
angularly narrowed as far as the broad frontal process, which 
extends beyond this point for about one-third of the total length 
of the head; it is slightly denticulated at the sides, and slightly 
bifid at the extremity. Antennae with the four joints all of nearly 
equal length. Pronotum slightly contracted in front, where it is 
rounded, and slightly concave in the middle, with slight denticula- 
tions on the sides in front ; on each side of the median line of the 
front half is a black, irregularly-shaped space. The greater part 
of the insect is moderately coarsely punctured ; the spaces between 
the veins of the membrane look like large depressed pits. Femora 
thickened and, as well as the tibiae, very finely denticulated. TJnder- 
surface varied with black and red. 

A large number of specimens found under bark in rotting wood. 
Nearest allied to some specimens of B, ruhreseens, Walker (which 
probably includes more than one species), but with the markings 
more clearly defined. 

Family HALOBATIDJB. 

5. Halobates princeps. 

Salohatet prinetpt, Buchanan White: Rep. Pelagic Hemipt. (Challenger Rep., 
xix), p. 44, pi. i. fig. 3 (1888). 

Three specimens, Flying Fish Cove, August, 1897. 
The type, now in the British Museum (Natural History), was 
brought from the Celebes Sea. 

6. Halobates proavTu. 

JIalobatei proavutj Bochanan White : Rep. Pelagic Hemipt. (Challenger Rap., 
xix), p. 64, pi. ii, fig. 1 (1883). 

Two specimens, Flying Fish Cove, August, 1897. 
Originally described from Gilolo. 
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Order 6.— HOMOPTERA. 
By V. F. KiKBT, r.L.S., F.E.S., etc. 

(PLATE XV.) 

Of this Order eleven species are enumerated in the following list, 
all of which, so far as is known, are peculiar to the island. Of 
these, seven are now described as new, one being considered to 
represent a new genus, the other four having been described by 
me in 1888 from Mr. Lister's collection; of these the descriptions 
are here reprinted. It is curious that six species out of the eleven 
belong to a single family, the BicaniidsB. 

GiGADIDA. DeLPHACIDJB. 

Paetlopsaltria, St&l. Bidis, Walk. 

ealypiOy Kirb. aristella, sp.n. 

EiCAvnDjs. Aphbophortoje. 
Eicama, Germ. qi^^^^ g^ai. 

fiavifrontalis, sp.n. eximia, sp.n. 

Paurostaurva^ g.n. 

delicata^ sp.n. Issidje. 
Varctaj St&l. /mw, Fabr. 

Jlavicostaliiy Kirb. andrewsi, sp.n. 

Nogodina^ StSJ. 

affinUy Kirb. jASsiDiB. 

hyalina^ Kirb. IdioeenUy Lewis. 

suhviridisy sp.n. punctattu, sp.n. 



Family CICADID^. 
1. Poaoilopsaltria calypso. 

Oxyphura calypto, Kirb. : P.Z.S., 1888, p. 653. 

F^eilcptaltria calypso, Dist. : Mon. Oriental Cicadidse, p. 6, tab. x, figs. 3a, b 
(1889). 

^^ Male, — Black, with testaceous markings. Head black; front 
of vertex with a wide testaceous stripe on each side, extending 
from the inside of the eye to the striated portion of the face. 
Longitudinal sulcation broad, rather deep black, surmounted by 
a trapeziform ochreous spot; the transverse striations, except the 
upper ones, are marked with ochreous, ending in a contmuous 
ochreous stripe, not striated, on each side of the extremity of the 
longitudinal sulcation. Sides of face clothed with thick yellowish- 
grey hair ; labrum with a longitudinal testaceous stripe, expanded 
above and below, proboscis testaceous, black towards the extremity, 
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and reaching as far as the hinder trochanters ; antennae black. 
Pronotum testaceous, entii'ely so behind ; a dumb-bell shaped black 
mark in front of this, extending to the front edge, and the central 
sutures blackish ; sides not greatly expanded, with irregular black , 
markings, and dotted with grey hair ; mesonotum black, with two 
ishort, thick, tawny stripes on each side, not reaching the front 
edge, and a spear-headed, tawny mark, filled with black in the 
middle, directed forwards; scutellum with the hinder half and 
lateral ridges testaceous. Abdomen black, sutures narrowly edged 
with testaceous, especially on the sides ; segment 7 with two 
testaceous dots in the middle, and a larger spot on each side. 
Sternum mostly black, clothed with greyish hair ; legs testaceous ; 
coxae, foiu' front femora, and tarsi streaked with black above; 
opercula testaceous, extending nearly to the end of the first 
segment of the abdomen. Abdomen beneath testaceous ; basal 
segment entirely black, the foUowing segments triangularly 
blackish on each side at the base, the last two lateral lobes spotted 
with black. Tegulae and wings hyaline, with brown nervures ; 
costal nervures and inner marginal nervure testaceous. 

"Allied to 0, bufo and 0. poltta. Walk., but differently marked. 

" An extremely hairy pupa, marked * Dug up, earth, October 8,' 
accompanied the specimen, besides an empty pupa -skin, bol^ 
probably belonging to the same species." 

Three males, one from the west coast, October, 1897, and another 
from Flying Eish Cove, August, 1897. Also three pupae, one 
darker than the others, found in April, 1 898. 

Besides these, there is a female specimen from the east coast, 
October, 1897. It differs little from the male, except in the paler 
colour of the light markings. 



Family RICANIID^. 

2. Rioania flavifrontalis, sp.n. (PI. XY, Fig. 5.) 

Long. Corp. 3*25 mm. ; exp. al. 11-13 mm. 

Head brown above ; pronotum blackish on the back ; abdomen 
blackish in the middle, otherwise rufo-testaceous ; face and under- 
surface dull yellow, clypeus slightly broader than long, nearly 
square, but with the lower angles slightly rounded off ; a slight 
vertical carina. Tegmina brown, costa with a white or yellowish- 
white basal stripe, sometimes extending to two-fifths of the length 
of the tegmen. Beyond this the costa is marked with pale spots 
as far as a large white band on the costa at about two-thirds of 
its length ; this band is subinterrupted below, and then turns 
obliquely outwards. This lower part extends for about half the 
length of the upper, and is much narrower, and rather pointed 
at the end. Within this is a broad white band, outwardly con- 
cave on its upper portion, and extending to the inner margin. 
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The basal portion of the corium is much mottled with white. 
The lower part of the hind margin is dotted with white, and thd 
marginal portion of the tegmen is marked off on the inside in one 
specimen by a row of hardly indicated white dots. "Wings 
hyaline, with broad pale-brown borders. The fringes of both 
the tegmina and wings consist of very short, straight, isolated 
bristles, only visible under the microscope. Before the tip of the 
tegmina is a slightly oval black spot, rather large for the size of 
the insect. 

Two specimens, North Coast, January. 1898. 

The white markings and well-marked subapical black dots will 
easily distinguish this interesting little species. 



PAVB08TAUBIA, Kiiby, gen. nov. 

Front quadrangular, broader than long, slightly expanded below^ 
and with a central carina. Vertex transverse, about three timeft 
as broad as long, and gradually concave behind. Pronotum curved, 
transverse, mesonotum oval, tricarinate, rather long. Tegmina 
hyaline, very broad at the extremity, the costa slightly arched, 
much longer than the inner margin, which is a little shorter than 
the hind margin. Apex much rounded, and hind margin curving 
obliquely to fiie hinder angle, which is obtusely rounded; inner 
margin convex. Costal cell with oblique transverse nervules ; 
subcostal cell free ; basal cell oval, broader than long. Three 
longitudinal nervures running from the basal cell, the upper one 
forked close to its base, and the branches again forking at about 
half their length, and ultimately throwing ojff long forks to the hind 
margin. The middle nervure forks a little further from the base, 
and once or twice more before or near the middle of its length; 
the lower nervure forks only once, at about half its length. An 
obsolete nervure curves round inwards from the costa at three- 
fourths of its length to the base of the first fork of the lower 
branch of the middle longitudinal nervure. Before the apex of 
the tegmen is a large black stigma, and the marginal area, which 
is rather broad, is marked off by a row of pale nervules between 
the nervures. The clavus throws off a vein of about half the rest 
of its length near the base, which curves to the inner margin; 
between and beyond Are several transverse nervules. Wings 
hyaline, much shorter than the tegmina, the three upper 
longitudinal nervures variously forked, and connected by tw<v 
oblique transverse nervures. Hind tibiffi bispinose. 

Allied to Ricanoptera^ Melichar ; but it does not appear to be- 
congeneric with the species of that genus before me. Inter alia, 
the subapical spot seems to be always absent in Ricanoptera, The 
name Pauroitauria has been suggested by the paucity of cross* 
nervures in this insect. 
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8. Fanrostanria delioata, sp.n. (PI. XV, Fig. 6.) 

Long. Corp. 3 mm.; exp. tegm. 10 mm.; lat. tegm. 3 mm. 

Male. — Testaceous (probably green when living, as the abdomen 
is still green in one of the specimens) ; eyes and vertex brown. 
Tegmina hyaline, with most of the nervures yellow, except in the 
dark portions. Marginal area brown, broadest at the apex. An 
oval, subapical black spot, below which a hyaline curved stripe 
runs down to the inner margin; the brown band within this is 
bisected by the light cross<nervules marking off the marginal area. 
Costa with a black line, commencing at about half the length of 
the costal cell, and curving round the end of the subcostal cell; 
it also throws off an expanding pear-shaped black spot, running 
downwards to half the width of the tegmen, beside the marginal 
markings. Bctweea these black markings, the costa, and the sub- 
apical spot, the wing is brown,, with hyaline markings. The 
aubcostal nervure is broadly black above, narrowly edged with 
yellow below, and the upper longitudinal nervure is marked with 
a large black spot in the middle. The curved dividing-line in the 
middle of the tegmen is edged outside with black, and a series of 
irregular black markings is continued to the inner margin. Nearer 
the base are two or three more small black spots, and the greater 
part of the lower vein of the clavus is broadly black. 

Described from three specimens, without special locality. 



4. Varcia flavicostalis. (PI. XV, Fig. 7.) 

Itieania flavieottalisy Kirb. : P.Z.S.. 1888, p. 654. 

Varcia Jtavieostalis, Melichar : Ann. Nat. Hof museums, xiii, p. 319 (1899). 

" Exp. al. 20 mm. ; long. corp. 7 mm. 

^^ Male, — Head yeUow, with four keels; vertex depressed, 
brown, except at the sides and on the median line; front quadri- 
€arinate, the angles of the outer carinae very prominent, the middle 
ones hardly projecting on the frontal edge ; all the carinas black, 
and with a short dark line on the clypeus between them, the 
middle ones rather wide apart, and meeting in a point at the 
extremity of the clypeus. Thorax and abdomen blackish brown 
above, the thorax tricarinate, varied with ferruginous on the sides 
and along the outer edges of the two outer carinas ; abdomen with 
the second segment greenish, and the base of the three following 
segments ferruginous. Undersurface of the body and legs 
yellowish ; the four front tibiae brownish above ; abdominal 
segments edged behind with a green line ; the last two segments 
reddish brown. Wings hyaline ; fore wings with the costal space 
yellow as far as the black stigma, beyond which is a hyaline space ; 
hind margin broadly purplish brown, intersected by a curved line 
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nearly parallel to the hind margin ; within the middle of this runs 
a narrow vitreous stripe covering the outer half of seven cells ; one 
or two very irregular series of transverse cells beyond the middle 
of the wing, not even uniform on both sides ; inner marginal region 
tinged with yellow, but less strongly than the costa ; costal cross- 
nervures not forked, but most of the apical nervures beyond the 
stigma and on the hind margin are forked. Hind wings hyaline, 
brown along the hind margin, the first six or seven marginal 
nervures from the tip furcate or bifurcate. 

**The neuration of this and the two following species somewhat 
resembles that of JR. panorpaformis, Gu6r. No dates of capture 
are attached to any of the specimens." 

Two specimens: Plying Fish Cove, August, 1897, and East 
Coast, October, 1897. 



6. Nogodina afBuis. (Fl. XT, Fig. 8.) 

Bicania q^tiis, Eirb. : P.Z.S., 1888, p. 554. 

Nogodina ({ffinis, Melichar: Ann. Nat. Hof museums, xiii, p. 309 (1899). 

** Exp. al. 22 mm. ; long. corp. 9 mm. 

" Male. — Very similar to the last species, but darker above, the 
brown bands on the clypeus beyond the inner carina darker; 
undcrsui'face of body yellow, with irregular black markings 
beneath the wings, and a large spot on the pectus between the 
two first pairs of legs ; abdomen not banded with green above, 
but with a row of yellow spots on the sides. Wings hyaline, not 
tinged with yellow on the costa or inner margin, but with a yellow 
spot on the costa (likewise edged with black within) before the 
black stigma; below the stigma are some small brown blotches 
along the line of the inner row of transverse cells ; there are also 
two small brown spots neiu'er the base on the lower half of the 
wing ; hind margin brown for about one -sixth of the width of 
the wing, and marked with two irregular hyaline spaces, each 
covering several cells ; close to the hind margin inms an interrupted 
row of small hyaline dots. Hind wings hyaline, edged with 
brown, except towanls the anal angle. Neuration nearly as in 
the last species, but the outer row of transverse cells less- 
numerous." 



6. Nogodina hyalina. (Fl. XY, Fig. 9.) 

Bieania hyalina, Kirb. : P.Z.S., 1888, p. 555 ; Melichar, Ann. Nat. Hof> 
museums, xiii, p. 337 (1899). 

" Exp. al. 15 mm. ; long. corp. 5 mm. 

^^ Male. — Head yellowish; the carinsB black, the clypeus marked 
with bix)wn lines between them ; the middle carinaD not projecting 
on the vertex, which is deeply and triangularly depressed in the 
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middle ; thorax reddish above, the middle carinsB yellow ; abdomen 
brown above, the sides marked with yellow, and the segments 
bordered with green behind. Undersnrface of the body yellow, the 
femora, the extremities of the five first segments of tibe abdomen, 
and a large spot at each side at its extremity green ; the base of 
the five first abdominal segments rich cream-colour. 
'' AlHed to R, pellucida and R, panorpaformis, Guer." 
Twenty-eight specimens, all those specially labelled taken in 
January, 1898, on the ^N'orth Coast. An abundant and very 
variable species, both in colour and neuration ; but without 
exhibiting well-marked differences which appear to be of specific 
or even varietal importance. Some of the specimens arc of a pale 
testaceous yellow, others are of a darker yellowish brown, with 
the abdomen more or less green, with a black dorsal band, and 
black sutures. The number of nervures in the costal cell before 
the stigma varies from 8 to 1 1 ; the stigma covers about five 
cross-nervures, and is generally but slightly browned, but in the 
darker specimens (which are usually those with most cross- 
nervules in the basal cell and elsewhere) it is blackish. The 
subcostal space is always (?) empty ; but the two following 
longitudinal spaces are sometimes free, almost as far as the first 
fork of the second longitudinal nervure, which is usually preceded 
by a cross-nervure in each space ; or there may be one, two, or 
three cross-nervules in each of these spaces, preceding the fork. 
Sometimes the marginal third of the tegmen is mapped out into 
three fairly regular areas; but sometimes the neuration of this 
portion is much more irregular. The shape, too, of the various cells 
differs considerably. 



7. Nogodina Bubviridis, sp.n. (PI. XY, Figs. 10, IL) 

Long. Corp. 7 mm. ; exp. al. 20 mm. 

Female. — Testaceous ; abdomen, except at tip, green, with black 
sutures, expanding in front, and connected ; front long, with 
black lateral and central carinee, the latter crossing, and between 
their upper part is a brown line. Sutures of pronotum more or 
less black. Tegmina yellowish hyaline, with yellowish-brown 
nervures; costal area with 11 or 12 cross-nervures before the 
stigma, which is very large, extending between six or seven cross- 
nervures, those towards its base being more or less yellow. Sub- 
costal area free. The three upper longitudinal nervures rising 
together &om the upper angle of the basal cell ; the second forking 
at three-fifths of its length, the third at one-fourth. The fourth 
is widely separated from the others at its base. It is parallel 
with and closely approximating to the upper vein of the clavus, 
and it throws oft a branch upwards at two-fifths of its length. 
The middle vein of the clavus unites with the lower one at half its 
length ; lower branch of the clavus broadly brown, and united 
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^tk the upper by from four to six oross-nervales. Wing^ hyalme, 
with brown nervures. (Eig. 10.) 

Variety (?). Female. — Differs in the body being mostly blaek, 
except the front, the sides of the thorax, and the base of the 
al^omen, which are testaceous. The black central carinas are 
merely indicated in brown, below the point where they cross j 
the stigma on the tegmina is almost wholly black, and there are 
one or two cross-nervures in the subcostal area. I can hardly 
consider these differences specific, having only single specimens to 
compare. (Fig. II.) 

The type is from the East Coast, and the variety from the North 
Coast, January, 1898. 

Allied to iV. plenaf Wlk., and N. affinie^ Kirb. 



Family DELPHACIDJB. 

8. Bidis ariBtella, sp.n. (PL XY, Figs. 12, 13.) 

Long. corp. 4 mm.; exp. al. 12 mm. 

Testaceous, the two joints of the antennoB long, cylindrical, of 
equal length, and set with very short brown bristles ; the second 
ioint slightly thicker than the first, subannulated, and with two 
long brown bands, not extending to either extremity ; it is followed 
by a bulb bearing a very fine bristle, longer than the two joints 
together. Vertex and front quadricarinate, the carinte brown, and 
the centre of the front and the narrowest space between the central 
carinae, on the vertex, brown. Beyond this point, the central 
carinas unite with the outer ones, and run backwards parallel to the 
eyes, the space between which is very deeply concave behind ; there 
is also a brown spot between the carinsB, where they diverge. 

Pronotum with three black carinae, one central, the others 
starting from it in front, curving round each eye. Mesonotum 
with five longitudinal black earinae, the two outer ones slightly 
diverging, and followed by a brown line on the sides of the 
pronotum. Both the pronotum and mesonotum have very prominent 
lateral angles, before which is a brown line. Abdomen testaceous, 
with red central and terminal carincB, the latter preceded by brqad 
brown bands ; the two terminal segments are blackish, bordered 
behind with testaceous. Ovipositor of the female blackish, up- 
curved ] above it is a long, broad, blackish process, set with rather 
long bristles, and bifid at the extremity. Tegmina yellowish 
hy^ine, the nervures and fringes set with short bristles, and 
alternately brown and yellow for rather long spaces. There is 
a large brown spot in the middle of the clavus, and in the female 
the space between this and the base is also brown. There is also 
a brown curved nervure marking the apical area, and the space 
between this and the apex is much clouded with brown, especially 
in the female ; and nearer the base the dark portions of the 
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neryures are more or less clouded with brown. Wings hyaline, 
mostly with brown nervures. Legs testaceous^ end of tibiee, and 
the tarsi mostly brown. 

' Four specimens: East Coast, September, 1897, and Flying Fish 
Cove, 1898. 

Allied to B, pietula and B. puneti/rons, Wlk., but with thp 
nervures running to the costa yellow and unspotted ; in the other 
apecies they are brown, and terminate in brown spots on the costa. 

6t&l notes BidiSj Wlk., as » Ugyopty Guer. ; but as some of 
the characters disagree, I retain Walker's name for the present. 



Family APHROPHORID^. 

9. CloYia eximia, sp.n. (PI. XV, Fig. 14.) 

Exp. al. 14 mm. ; long. Corp. 5 mm. 

Head and thorax black, dull above, shining beneath, upper part 
of front with seven transverse testaceous bands, the uppermost 
widely interrupted, and those below the second more or less 
irregular and indented in the middle; below them is a trace of 
an eighth ; proboscis and a triangular spot just above its base 
also testeceous. Vertex and thorax hardly separated, front 
yellow, narrowly edged with black from eye te eye, and with 
a short waved transverse black stripe in the middle. Behind this 
is another, longer, curving from eye to eye in front, and there is 
again a broader black band between the eyes, followed by two 
yellow ones. The thorax may be described as black, with three 
broad transverse yellow lines, and the scutellum is marked with 
three yellow lines, converging behind, and joined by a yellow curve 
in front. Sides of metathorax and extremity of the rufous-brown 
abdomen varied with testaceous. Tegmina rufous brown, with 
testaceous yellow markings, those tewards the extremity tinged 
with golden. An oblique long oval spot at one-third of the 
length of the costa, a short slightly curved spot on the costa at 
two-thirds of its length, and three pale stripes on the lower part 
of the hind margin. The outer portion of these is brown, but 
does not teuch the hind margin, and the two lower ones contain 
2i longitudinal brown dash on the outer part. There is a bifid 
yellow stripe, traversing the clavus parallel with the inner margin, 
from the base ; the outer branch is narrow ; the inner one is 
broader, and curves up te meet a corresponding spot on the inner 
margin of the cerium. Legs testaceous, longitudinally striped 
with brown, the hind legs darkest. 

Eleven specimens : from East Coast, September 28, and Octeber, 
1897; and North Coast, January, 1898. 

Not closely allied te any other species at present in the 
British Museum (Natural Histery); but appears te approach 
C, UmnUcatus^ StSl, described from Java. 
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Family ISSID^. 

10. Is8!i8 (?) audrewsi, sp.n. (PL XV, Fig. 15.) 

Long. Corp. cum tegm. 6 mm. ; long. tegm. 5 mm. ; lat. tegm. 
2*5 mm. 

Testaceons, front black, tricarinate in the middle, the lateral 
carinsB meeting above in an acute angle ; the sides are dotted with 
testaceous, and the summit of the angle is of the same colour. 
There are also outer carins, raised at the summit within the eyes ; 
vertex and lower mouth-parts testaceous. Legs testaceous, the 
femora and tibio) more or less black in the middle. Tegmina 
coriaceous, greenish grey, a little mottled with brown or reddish 
brown, especially on tiie clavus and along the borders, wings 
brownish hyaline. 

One specimen, without special locality. Allied to some unnamed 
Indian species in the collection of the Museum. 

Family JASSID^. 
11. Idiocerns (?) ponctatus, sp.n. (PI. XY, Fig. 16.) 

Long. Corp. cum tegm. 5 mm. ; long. tegm. 3*5 mm. 

Almost uniform testaceous, darkest on the thorax, which is 
sculptured with transverse strice. The front of the thorax is some- 
times speckled with brown, and the hinder part and base of the 
scutellum are marked with four rather indistinct brownish bands. 
Ocelli in the middle of the front, about twice as far apart aa each 
is distant from the margin of the eye. Tegmina with longitudinal 
rows of brown setiferous punctures, and with a brown spot on the 
inner margin towards the end of the vein of the clavus. Hind 
tibiae long, whitish, strongly ciliated. 

Five specimens: from East Coast, August, 1897; Flying Fish 
Cove, October, 1897 ; and North Coast, January, 1898. 

Somewhat resembles Bythoscopus testaceu^^ Wlk., from Sarawak, 
but much smaller, paler, and with the ocelli much further from the 
eyes. It is still nearer £, unieoloTt Wlk., from Makian (Celebes) ; 
but the latter species has a brown spot at the end of the tegmina, 
and the front is less rounded above. 



Order 7.— MALLOPHAGA. 

By W. F. KiBBY, F.L.S., F.E.S., etc. 

A SINGLE specimen (East Coast, September, 1897), probably from 
some marine bird, but closely resembling, except in its much 
greater size, Nirmus attenuatus, Nitsch, as figured by Giebel 
(^Insecta Epizoa, Tab. vi, fig. 1). The latter species is found on 
the corncrake. 



Neuroptera, 13& 

Order 8. -NEUROPTERA. 
By W. F. KiBBT, F.L.S., F.E.S., etc. 

(PLATE XIV.) 

Iv this Order, Mr. Andrews collected a Twmei^ two Ant-lions, 
and three wide-ranging species of Dragon -flies. One of the 
latter is the ubiquitous Fantala Jlaveseens, which inhabits almost 
all the warmer parts of the world, from Egypt to Natal, from 
!Kamtchatka to Ceylon and Australia and Tahiti, and from 
Georgia to Brazil; it is even said to have been once taken many 
years ago in the English Fens. It is almost certainly a migratory 
species, and Mr. Andrews informs me that enormous swarms of 
dragon-flies appear suddenly in Christmas Island from Java when 
the wind is in the north and north-east, and disappear again in 
a few days. 

ODONATA. 

Family LIBELLULID^. 

Sub-Family LIBELLULIN^. 
1. Fantala flavescens. 

ZibeUula Jlaveictnt, Fabriciiu: Ent. Sjst., Sappl., p. 286 (1798). 

Nineteen specimens : from Flying Fish Cove, September 2 to 
October 20, 1897 ; West Coast, October, 1897, and March 28, 1898. 

2. Trithemis trivialis. 

Lih$Uula tHvialit, Ramb. : Ins. Nerr., p. 115 (1842). 
Four specimens. North Coast, on sea-cliffs. 

Family ^SCHNID^. 
Sub-Family ^SCHNIN^. 
3. Anax guttatns. 

JSaehna guttata, Barmeister: Handb. Ent., ii, p. 840, n. 14 (1839). 

FlyiDg Fish Cove. 

One male specimen only. Bare ; only two or three specimen* 
seen. Called * Bajah ' by the natives. 
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PLANIPENNIA. 

Family MYRMELEONID^. 
4. Fonaical3o morpheus, sp.o. (PI. XIV, Fig. 3.) 

Exp. al. 65-60 mm. ; loag. corp. 25-29 mm. 

MaU and Female. — Dark brown» varied with testaceous ; antemue 
ringed with black aad testaceous, much thickened before the tip 
in the male ; face testaceous, the tips of the mandibles, a narrow 
transverse band below the antennaB, and a broad band above 
black, the latter indented in the middle beneath. Above this 
is a testaceous stripe, followed by a black one, and then by 
two lateral ones, curving backwards in the middle; the vertex 
is black, with two short longitudinal testaceous lines, with 
a testaceous spot between in front, and three large testaceous 
spots behind, followed, on the occiput, by two lateral testaceous 
spots and a central line. Thorax black, pro- and mesothorax 
with a testaceous middle line, and a broader longitudinal stripe 
on each side ; metathorax with a Y-shaped testaceous mark on the 
sutures, and the base and extremity of the front lobe also marked 
with testaceous. Abdomen black, with about two longitudinal 
spots on the back of each segment, and two oval ones on the 
sides of several segments at least. Legs testaceous, front femora 
thickened, striped longitudinally with black ; front tibisd with 
two black rings, hinder ones with indications of the same; joints 
of the tarsi ringed with black; all the legs set with very long, 
fine bristles. Wings rather long, moderately pointed, most of 
the nervures varied alternately with fuscous and yellowish; 
pterostigma yellowish; wings towards the extremity with about 
four irregular rows of blackish stippling, most distinct on the 
fore wings, and the innermost row largest. 

Four specimens : Flying Fish Cove (900 feet), August and 
!N'ovember, 1897 ; East Coast, September 2, 1897; near water, in 
forest. 

Allied to Myrmeleon imomnie, Wlk., from an unknown locality, 
but differently marked. The specimens are not in first-rate con- 
dition, but it is hoped that the description will bo sufficient for 
identification. 

6. Ujrrmeleon iridesoens, sp.n. (PL XIY, Fig. 4.) 

Long. corp. 25 mm. ; exp. al. 59 mm. 

Female black, head with the lower mouth-parts testaceous, a 
short testaceous line below the base of each antenna, two 
testaceous dots on the middle of the vertex, and the upper and 
hinder orbits very narrowly testaceous. Thorax narrowly bordered 
in front, at the sides, and behind with testaceous ; base of th^ 
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"^ings witli testaceous callosities above and beneath. Legs- 
testaceous, with dark rings towards the end of the femora, and 
obsoletely on the tibiae ; tarsi mostly black. Wings veryiridescent 
hyaline, without markings ; neuration black, except the subcostal 
nervures and those of the pseudostigmatal space of the fore wings, 
which are yellowish. 

Described from a single specimen, without special locality. 

This species much resembles M. lethi/er, Wlk., from I^atal, but 
has somewhat narrower wings. 



ISOPTERA. 

Family TERMITID^. 

6. Termes, Linn. 

Many specimens of a species allied to T, saraivakensts, Haviland. 
Abundant everywhere. N'ests formed of a dark-brown papier- 
mach^i on stumps, or plastered against trunks of trees. 



Order 9.— ORTHOPTERA. 

By W. F. KiRBY, F.L.S., F.E.S., etc. 

(PLATES XII-XIV.) 

Thb principal feature of the collection of Orthoptera is in the 
comparatively large number of Forficulidoe obtained. This, how- 
ever, is probably more apparent than real, for although in a few 
countries, such as England and, still more, the United States, the 
family is very poorly represented, there are probably a very large 
number of existing species, which only require to be collected, for, 
as a rule, they are passed over entirely by collectors. 

As regards the other Orthoptera, it is remarkable how many 
important groups appear to be represented in Christmas Island 
only by a single conspicuous species, generally peculiar to the 
island, as far as is at present known. Most of the species in the 
following list which have been pre\'iou8ly described from other 
countries, are wide-ranging species of Blattid©. "Want of sufficient 
material renders it somewhat doubtful whether other specimens 
provisionally referred to known species may not ultimately prove 
to be distinct. 
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Twenty-three species, obtained by Mr. Andrews, are enumerated 
in the following list, of which seven are described as new. Of the 
remaining, species, at least seven appear to be peculiar to the island. 
I have reprinted the descriptions of these from my previous paper. 



OETHOPTERA. 



FOEFICULn).£. 

Zahidura, Leach. 

nigricornis, Kirb. 
Platylahia, Dohm. 

dimidiata, Dohm. 
Anisolahts, Fieb. 

stali, Dohm. 
Zahia, Leach. 

Murrayiy sp.n. 

incerta, sp.n. 

indtstincta^ sp.n. 

subarmatay sp.n. 
Anechuray Scudd. 

sp. 

BLATTinJS. 

TemnopteryXy Brunn. 

fulvay Brunn. 
Phyttodromia, Serv. 

supellectiliuniy Serv. 
Periplanata, Burm. 

americanay L. 
Zeueophoea, Brunn. 

surinamensis, L. 
Panesthiay Serv. 

iavanicay Serv. 

Maittida. 

Mierodulay Burm. 
dispar, sp.n. 



Phasxidjs. 

ClttumnuSy SiSl. 
stilpnoideSy Kirb. 

jEctadoderus^ Gu^r. 
flavipalpisy sp.n. 

Gryllacbida. 

Gryllaeria, Serv. 
rufovariay Kirb. 

COKOCBFHALIDJS. 

Pseudorhynchtu, Serv. 
lessoniiy Serv. 

LlSTBOCELIDiE. 

PAim, Stal. 
Itsteriy Kirb. 

Phaneroptebida. 

Psyruy St&l. 
pomona, sp.n. 

LoCUSTIDJS. 

OxyOy Serv. 

orientalisy Kirb. 
Cyrtdcanthaerisy Walk. 

disparilisy Kirb. 
£pacromiay Fisch. 

rufostriatay Kirb. 



FamQy FORFICULID^. 

1. Labidura nigrioomis, Kirb. : P.Z.S., 1888, p. 546. 
(PL XII, Fig. 2 3, Fig. 3 $.) 

"Long. Corp. 18-20 mm. 

''Black, head smooth, not much raised, broad behind, and narrowed 
and enlarged in front; lower mouth-parts sometimes testaceous; 
antennee seventeen-jointed, sometimes inclined to pitchy beneath, 
but with none of the joints white or yellow ; pronotum smooth in 



Orihqptera. 143 

front and very finely reticulate behind, nearly quadrate, the hinder 
edge rounded; a central groove on the front half, on each side of 
which is a slight elevation ; tegmina nearly smooth, broader than 
the thorax, and H times as long as broad; projecting portion of 
the wings rather narrow, sparingly punctate, about one-third as 
long as the tegmina, and very slightly tipped with pale testaceous ; 
femora slightly thickened ; tarsi, and sometimes the extreme tips 
of the tibiae, ferruginous ; abdomen thickly and finely punctured, 
the hinder margins of the segments appearing as if milled. Under- 
surface more inclining to pitchy. Forceps nearly as long as the 
abdomen, moderately broad, more or less punctured, and incurved 
■at the extremity ; in the male with a tooth at the base, and 
another, preceded by two or three small denticulations, at two- 
thirds of the length. 

"Several specimens obtained October 3rd, 1887 (Lister), This 
species appears to be the common earwig of the island. It has 
considerable external resemblance to Chelisoches morio, Fabr., horn 
which the structure of its legs and the unicolorous antenns will 
at once distinguish it." 

Three males, one from North Coast, December, 1897, and one 
female, April, 1898 (Andrews). 



2. Platylabia dimidiata (?). 

Platfflahia dimidiata, Dohm: Stett. ent. Zeit., xxviii, p. 348 (1867). 

A single damaged specimen, agreeing approximately with the 
description of P. dimidiata ; but in the absence of specimens of the 
latter from Luzon (from whence the types were received), it is 
impossible to be sure of the identification. 

3. Anisolabis stall. 

Fweimlla stali, Dohm: Stett. ent. Zeit.» xxy, p. 286 (186i). 

Three specimens (from **I^orth Coast, Dec, 1897"), apparently 
belonging to this Javanese species. 

4. Labia mnrrayi, sp.n. (PI. XII, Fig. 6, (J; PI. XIII, Fig. 5, ^ .) 

Long. corp. cum forcip. 9 mm. ; segm. ult. cum forcip. 3 mm. ; 
long. tegm. 1^ mm. 

MaU. — Kufo - testaceous, very shining, head convex, shining 
black, face testaceous, antennsB testaceous, rather darker above 
than below, antennsB pubescent, thirteen-jointed (?), second joint 
Jiarrower than the scape, and short, the rest cylindrical, abdomen 
finely punctured, terminal segment smooth, but coarsely punctured 
towards the base of the forceps ; legs pale testaceous, femora 
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darker, forceps separated at the base bj a space about equalling' 
their breadth, gradually tapering, and curv^ed inwards to the tips, 
which are crossed, and not very acute ; a large tooth on the inneh 
edge at about one-quarter of their length, followed by two or more 
smaller ones ; tegmina short, obliquely truncated (no wings), and 
one or two of the following segments of the abdomen marked 
with blackish at the sides ; pygidium short, broad, transversely 
oblong; pliciferous tubercles obsolete. 

Described from two males. An hermaphrodite specimen is palet, 
and has the tegmen on the left side longer than the other, and 
subacute, and the right branch of the forceps is considerably shorter 
and slenderer than the other ; waved, unarmed, and more acute at 
the extremity. 

The last specimen is from North Coast, March, 1898 ; the others- 
are without special locality. 

6. Labia inoerta, sp.n. (PL XII, Fig. 6.) 

Female, — Eesembles the last species, but the head, pronotum, and 
tegmina are purpHsh brown. Abdomen fulvous, with purplish- 
brown markings at the base and sides. Forceps rather slender, 
waved, with the tips pointed and approximating ; the inner edge- 
finely serrated. 

A single specimen. 

6. Labia indiatincta, sp.n. (PI. XII, Fig. 4.) 

Male. — Itufo-castaneous, antennse thirteen -jointed, head above,, 
hinder part of pronotum, and tegmina varied with brownish ; 
tegmina rather narrow, subtruncatcd ; abdomen beneath them, 
with a transverse blackish band, but the rest of its upper surface 
uniformly reddish. Forceps nearly straight, incurved at the tips, 
and set with long, fine, grey hairs ; the inner edge with a cultrate 
projection at the base, about twice as broad as the short transverse 
pygidium, which is rounded ojff towards the extremity ; beneath 
this is a quadrangular projection. 

A single specimen obtained. 

Much resembles the two last species. In all these small Lahi^ 
the pliciferous tubercles on the abdomen are almost, if not quite, 
obsolete. 

7. Labia (?) snbarmata, sp.n. (PI. XII, Fig. 7.) 

Long. Corp. cum forcip. circa 5 mm. 

Male. — Dark chestnut-brown, thickly and very finely punctured 
on the tegmina and abdomen, and covered with a very close pile. 
Head black above, nearly quadrate, but with the hinder angles 
obtusely rounded off. Antennae eight - jointed (?), pilose, rufo- 
testeceous, the scape oblong, at least three times as long as broad^ 
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second joint small, the others oval, much longer than broad. Head 
below the antennae pale testaceous. Pronotnm narrower than the 
head, longer than broad, sabquadrate, with the hinder angles 
slightly rounded off, and the front angles very obtuse, sides slightly 
bordered with pale testaceous. Tegmina and exposed part of wings 
long, subacute, thickly dotted with grey pile, as is also the abdomen. 
Terminal segment red ; forceps red, about half as long again as the 
terminal segment, unarmed, widely apart, and slightly thickened 
at the base, regularly incurved, and crossing at the extremity. 
Pygidium short, obtusely angulated. Legs testaceous, paler at the 
joints. No pliciferous folds visible on abdomen. TJnder-surface 
brownish testaceous, abdomen and forceps reddish. 

Female. — Similar to the male, but with the pronotum and 
abdomen of a lighter brown, head reddish. Legs testaceous, 
brownish towards the base of the femora. Forceps approximate, 
stout, subcontiguous, triquetral, with the inner ridges very strongly 
marked ; tips incurved. Antennae ten-jointed. TJnder-surface of 
body more uniformly reddish in the male. 

The apparent absence of pliciferous folds makes me doubt 
whether this species is a true Labia, It much resembles some 
American species, such as Z. rotundata and L. hrunnea^ Scudder. 

8. Anechnra, sp. 

An immature female, probably belonging to an undescribed 
species. "North Coast, March, 1898." 



Family BLATTID^. 
9. Tenmopteryz folva (?). 

Ttmnopteryx fulva, Bruimer; Sjst. Blatt, p. 86 (1865). 

One specimen, considerably smaller than the Javanese type 
described by firilnner, but possibly belonging to the same species. 

10. Fhyllodromia sapellectiliam (?). 

Blatta tupellectilium, Senr. : Ins. Orth., p. 114 (1839). 
Fhyllodromia supelleeiUiumf Brunn. : Syst. Blatt., p. 98 (1865). 

One specimen, north part of island, January, 1898, belonging to 
this or to an allied species. 

11. Feriplaneta amerioana. 

Blatta americanay Linn. : SyBt. Nat., 10th ed., i, p. 424, n. 4 (1758). 
Feriplaneta americana, Brnnn. : Syst. Blatt., p. 232, Tab. v, fig. 24 (1865). 

. One specimen only, December, 1897. 
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12. Lonoophoa iurinamenait. 

MUttU M«rifMMMntM, Lum. : Syst. Nat., lOtb «d., i, p. 424, n. 8 (1768). 
Fmtkkn (Ltmo ph odd) mrinmnmuu^ Bnmn. : Syi^'BUtt, p. 278, Tab. Tii, 
flp. 82 (1865). 

Flying Fish Goto, August, 1897. 

A single specimen of this cosmopolitan species was found in 
rottnig wood. 

18. Paneathia javanioa. 

FmutthU juvanicat Senr. : Ann. Bei. Nat., zxii, p. 38 (1832); Bnmn., Syst. 
BUtt, p. 398, Tab. Tiii, fig. 68 (1866) ; Kirb., P.Z.S., 1888, 
p. 647. 

These insects abound under rotten wood, and in large holes in 
it, which they seem to make. In yarious stages of development. 
West End, Christmas Island, October 1, 4, 5, 1887 (Lister). 

Ten specimens in yarious stages. Flying Fish Cove, . August, 
1897; also December, 1897. They appropriate the burrows of 
wood-boring beetles. (Andrews.) 

Family MANTID^. 
14. Hierodula dispar, sp.n. 

DiionriiONS. $ 

66-86 mm. ... 63—74 mm. 



liOng. Corp. ... 
Long, partia antics pronoti 
Long, partis poBtic» pronoti 
Long, pronoti toti 
Long, tegminanim 
Lat. pronoti 



•• 



6 

14 

20 

46-66 

7 



7-9 „ 
13-16 „ 
20-27 „ 
60-66 „ 

9-11 „ 



MaU, — Body probably green when living ; afterwards yeUowish 
or brown ; pronotum often with some brown or purplish markings. 
Fronotum broadest in front, and serrated at the sides. Front coxsb 
beneath, with a dentated ridge at the base, generally rising in two 
large, flat, triangular projections (sometimes three larger projections) 
followed by a few smaller ones, irregular in number and position. 
Front tibisB with four strong teeth on the outer edge, and many on 
the inner, mostly tipped with black ; front tarsi black on the inside. 
Wings and tegmina vitreous, with green nervures, which are very 
numerous towards the apex ; costal area of tegmina green (or 
yellow, as well as the nervures, in faded (?) specimens) ; stigma 
large, oval, yellowish white. 

Female, — (Jreen, or purplish grey (rarely olive yellow) ; tegmina 
nearly opaque, mottled with purplish grey, and in the costal area 
with yellowish; front coxes and femora beneath white; tibiss 
mostly yellowish. Coxaa with two large, flat, round plates on the 
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inside at the base, ending in triangular dentated points; beyond 
and above these are numerous small teeth. Eemora with four 
white spines on the outer edge, ringed, tipped, and lined with 
black ; a row of alternately large and small black spines, streaked 
with white inside, on the inner carina, and four large median 
•oblique basal spines, black, standing in black rings, and white only 
on tiie inside. Tibial spines tipped with black; tarsi streaked 
with black on the inside. Propectus with two broad black bands ; 
mesopectus with one. (In the males, the colours beneath are not 
sufficiently well preserved to be described.) 

A very distinct species, but most nearly related to jET. paUllifera^ 
Serv. 

Described from four males (two labelled "Flying Fish Cove, 
Aug., 1897," and another, "West Coast, Oct., 1897"), and six 
females (three from Flying Fish Cove or neighbourhood), 
September 20 to October 20, 1897. There is also a pupa and an 
-empty pupa- skin from the same locality. 

Family PHASMID^. 
15. Clitumnns stilpnoides. (PL XII, Fig. 1.) 

<niiumnu9 sHlpnoidet, Kirb. : P.Z.S., 1888, p. 547. 

"Long. Corp. 100mm. 

^^Male. — ^Uniform brown; head and pronotum somewhat more 
grey ; antennas about two - thirds as long as the mesonotum ; 
pronotum hardly longer than the head ; mesonotum one-fourtb 
longer than the metanotum; two small horns between the eyes; 
legs long, slender, imarmed, clothed with very fine oblique 
bristles ; outer anal appendages longer and less incurved than in 
C, stilpnus. 

" Taken October, 1887 (Lister). Also two immature specimens, 
:^parently belonging to the same species. Closely allied to 
C. stilpnuSy West wood." 

Four specimens: from Flying Fish Cove, August, 1897; and 
East Coast, November, 1897. (Andrews.) 

There are two other Phasmidse in Mr. Andrews' collection, 
apparently belonging to the allied genus JEktoria, St&l, but hardly 
in sufficiently good condition to describe, though probably new. 

Fanuly GRYLLIDJE. 

16. EctadoderuB flavipalpis, sp.n. (PL XIII, Fig. 3 c^, Fig. 4 90 

^. Long. Corp. 6-8 mm. ; long. pron. 2^-3 mm. ; long, elytr. 
2-2^ mm. 

9* Long. Corp. 8-9 mm. ; cum ovip. 15 mm.; long. pron. 
2} mm. 
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Ifai^.— Testaceous or rufo-testaceoos, in the darkest specimens 
inclining to reddish on the head, pronotuni, and the raised border 
of the tegmina ; mouth blackish, palpi and femora yellow, abdomen 
black above and below ; knees, tibisd, and tarsi more or less varied 
with blackish. 

Female. — Apterous, the abdomen more or less testaceous above. 

Four specimens, East Coast, August and September, 18P7, and 
Flying Fish Cove ; also four specimens from Mr. Lister s collection. 

Nearest allied to E. xanthopterus, Guer. 



Family GRYLLACRID^. 
17. Oryllacris rufovaria. (PL XIV, Fig. 1.) 

OryUa^riarufovaria, Kirb.: P.Z.S., 1888, p. 548. 

''Long. corp. d2mm. ; ovipositoris 9 12mm.; exp. al. 65mm.; 
long, antennarum circ& 110 mm. 

"Yellowish brown; the head, especially the face, red; the vertex, 
the neighbourhood of the eyes and of the antennae, the space 
between the latter, the lower mouth-parts, and the palpi more or 
less varied with yellowish, prothorax and sides of abdomen beneath 
varied with red ; spines of the hind legs tipped with black ; tegmina 
yellowish, with yellowish veins. Wings ample, pale grey; the 
longitudinal nervures yellowish brown ; the cross-nervures blackish, 
bordered with dusky on each side, except the two or three outer 
rows, the outermost of all being varied with yellowish. 

"Moderately stout, smooth and shining; face with a few shallow 
punctures ; head and thorax of equal breadth ; antennoB, legs, and 
anal appendages (except ovipositor) sparingly clothed with fine, 
short woolly hairs ; hind femora with from nine to eleven short 
spines, hardly arranged in pairs, on each side ; hind tibiie with six 
irregular pairs, without coimting the apical ones. In the male the 
last segment of the abdomen terminates in two short, stout, 
conical projections ; the upper anal appendages are long, tapering, 
divergent in the middle, and slightly incur\*ed at the tips ; the 
lower appendages are only half the length of the upper ones, and 
are simply divergent. In the female the upper appendages are 
stouter at the base and more incurved at the tips than in the male, 
but are of nearly equal length. 

** Belongs to the same group as Oryllacris tessel/ata^ Drury, but 
readily distinguished by the total absence of black markings on the 
head and thorax, and by the colour of the tegmina and wings. It 
is probably more closely allied to G. variabilis , Brunner (Verb. 
Zool. hot. Ges. Wien., xxxviii, p. 353, fig. 40) than to any other 
described species. 

"Appears to be a common species in Christmas Island, as one 
male and four females were obtained." (Lister.) 
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Taken on leaves on a tall tree-top, October 9th (Lister) ; Forest, 
East Coast, September, 1897. 

Three specimens, a male and two females. (Andrews.) 
Also two larval forms, from Flying Fish Cove, August, 1897. 
They are in spirit, and the present colours are as follows : — The 
larger specimen has the head and thorax light rufo - testaceous 
above, with the lower mouth-parts, and three spots between the 
eyes, whitish ; of these, the middle spot is rather long, and is 
deeply concave above, ending in a point on each side ; the lateral 
spots are nearly round, and each contains two black dots. The 
short wing-cases are black, and the back of the abdomen dark 
reddish-brown ; the under-surface of the body and legs are white, 
the coxoe and trochanters being marked with pale reddish; the 
knees (except for a white spot on the hind tibise just in the joint) 
and the spines are black ; the four front tibioe and their spines are 
reddish brown. The smaller specimen differs in being black above, 
except the three spots and the labrura and labium, which are 
white. In both specimens the middle of the abdomen is banded 
with black beneath. 



Family CONOCEPHALIDJE. 
18. Pseudorhynchus lessonii. 

Fuudarhynehtu le9a<miij Serv. : Ins. Orth., p. 511 (1839). 
Conoeephaba alimm, Wlk. : Gat. Derm. Salt., ii, p. 324, n. 14 (1869). 

Flying Fish Cove, August, 1897. 

Three male specimens. Originally described from Java. 

Family LISTROCELID^. 
19. Phials listen. (PI. XIII, Fig. 6.) 

Thuit luUriy Kirb. : P.Z.S., 1888, p. 547. 

"Long. Corp. 15mm. 

** Male. — Pale green ; head and pronotum darker, with two 
•conspicuous yellow lines, slightly convergent, running from the 
back of the eyes to the base of the pronotum ; suture of the 
tegmina yellowish, and the antennae, legs, and under-surface of 
body likewise incliDing to yellow; four front femora and tibisB 
armed with long slender spines ; hiod femora considerably 
thickened before fiie middle; hind femora and tibi» with very 
numerous short spines. 

" Three specimens, two immature (Lister). The adult specimen 
above described shows only three spines on the intermediate 
femora, but one of the others has four, showing that this is not 
a constant character. One of the immature specimens beats 
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a label : ' Christmas Island, October 3. Colour grass-green.' The 
colour is now much mixed with yellow. 

" Allied to F,p$et%nata, Gu6r., but considerably smaller than any 
of our specimens of that species." 

One specimen, East Coast, September, 1897. (Andrews.) 



Family PHANEROPTERID^. 

20. Fsyra pomona, sp.n. 

Long. Corp. (absque ovip.) 26 mm. ; cum ovip. 35 mm. ; exp. 
tegm. 93 mm. ; lat. tegm. 1 1 mm. 

Female. — Body testaceous, more or less tiuged with green (doubt- 
less greener when alive) ; head whitish, almost irory- white under the 
eyes and on the labrum ; last joint of palpi green ; antennee green, 
becoming brown towards the extremity ; scape testaceous. Thorax 
with the hinder third dark green, edged behind by a lighter carina, 
and in front, in the middle, somewhat blackish. Ovipositor green, 
about twice as long as the thorax, upcurved, and reddish brown 
on the upper and lower edges, towards the extremity, which are 
crenulated. Legs pubescent, with slender green spines, tipped 
with blackish. Tcgmina unicolorous, bright apple green; wingfr 
greenish hyaline, with green nervures, and tipped with green. 

Two females came to lamp at night ; Flying Fish Cove. 

Allied to P, ensUy Do Hoan, but the antennae are not banded, 
the tegmina are not spotted, and there are no dark markings on the 
legs, except that there is a darker green spot at the base of the 
front tibisB. It is evident that Brunner's descriptions of the speciea 
of this genus are taken from more or less discoloured specimens. 

Family LOCUSTID^. 

21. Ozya orientalis. 
(PI. XIII, Fig. 1, dark form ; PI. XIV, Fig. 2, typical form.) 

Fi-imma{f) orimtalis, Kirb. : P.Z.S., 1888, p. 549. 

<' ^ Exp. al. 44 mm. ; long. corp. 26 mm. 

<' Grass-green; antennee about twice as long as the head and 
pronotum, yellowish (faded?), the tips brownish; tips of mandibles 
and palpi dark green ; vertex with four dusky lines approximating 
in hx>nt ; the inner ones much nearer together than the space 
between these and the others, the transverse grooves on the pro- 
notum black, the first shorter than the others, and ending in a dusky 
spot on each side, behind which is another dusky spot (between 
the second and third grooves) ; the second groove is angulated 
forwards at its extremities, ending in blaokish spots ; before the 
first groove runs a transverse reddish line, only distinct on the 
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Bides. Abdomen blackish above, green on the sides and beneath. ; 
a large dark-green spot beneatii, towards the extremity of the 
eighth segment. Tegmina green, with many of the longitudinal 
nervnres yellowish; the intermediate spaces inclining to hyaline 
beyond the middle. Wings smoky hyalme, with brown nerynres ; 
costal nerrore yellow, and the nervnres at the base and along the 
inner margin grass-green. Spines short, tipped with bla<^, as 
well as the claws." 

** Flew into Hght in tent (October 9th)." (Lister.) 
Seven specimens: from Flying Fish Cove, October, 1897, and 
February, 1898 ; and East Coast, January, 1897. Common on 
herbage, especially near coast. The same remark applies to the 
two following species. (Andrews.) 

These specimens apparently represent a duller form of the species 
than the type. Mr. Andrews iiSorms me that they were brownish 
green when alive ; they are now testaceous brown, with only the 
tips of the spines of the hind tibiae black. The two females are 
larger and darker than the males, expanding 55-60 mm. They 
have some obscure brown markings on the back of the thorax, and 
the middle of the tegmina is longitudinally varied with light brown 
and yellowish for the basal third, and with light brown and pale 
testaceous beyond. The abdomen is black at the base for two- 
thirds of its length, and the hind femora are marked with two 
large brown patches, interrapted by the strisB on the outside, one 
near the middle, and the other towards the extremity. 

22. Cyrtacanthaorig disparilis. 

Cyrtaeanthacrit ditparilis, Eirb. : P.Z.S., 1888, p. 549. 
CfimlUMa, Eirb. (nee Wlk.)> l-c, 1888. 

'' Exp. al. $ 90 mm.. 9 1 1^ mm. ; long. corp. $ 54mm., 9 ^^ ^^^^^^ 
*^ Hale. — Head and body yellow, inclining to reddish above; 
antennee with the first two joints yellow, the remainder black 
above, beneath pitchy or yellowish ; tegmina longer than the 
abdomen, yellow ; the longitudinal veins darker ; towards the tip 
the membrane becomes nearly hyaline, and many of the nervnres 
are brown. Wings smoky hyaline, the nervnres towards the base 
and costa yellow, the remainder brown ; the nervnres immediately 
at the base incline to reddish. Legs yellow, darker above ; tarsi 
inclining to reddish, the joints sometimes marked with green; 
claws black at the tips; hind femora with three caiinsB above, 
with short and distant serrations; these and the lower lateral 
carina are irregularly marked with black ; the intermediate space 
above is slighUy reddish, more so at two points than in others, 
which gives the appearance of two interrupted lines. Sutures of 
the knee-joint black. Hind tibisd with a green spot at the beae 
above, otherwise dull green; the under-surface yellow. Sponea 
yellow, tipped with black ; hbd tarsi yellowish or reddish. 
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'' FemaHe. — Reddish brown, inclining to black on the upper pait 
of the head and thorax ; antennae black (including the two basal 
joints), and pitchy towards the extremity; face reddish. The 
frontal concavity is black on the sides, but is filled up with 
yellow, which forms the front of a broad yellow stripe which 
runs to the extremity of the prothorax, of which the borders, 
and especially the lower hinder angles, are more or less yellow; 
the borders of this streak above, the facial carinas, and a stripe 
under each eye are darker than the surrounding parts. Four 
front legs dirty green, varied with yellow; the arolia reddish; 
middle femora with a double row of yellow spots on the outside. 
Hind femora brown above and reddish beneath, with two blackish 
transverse bands above ; the space between the lateral carinas with 
oblique or oval whitish or pale-yellow marks, and a continuous 
yellow stripe on the under-surface. Hind tibias black above, with 
a yellow spot at the base, and brownish yellow beneath ; spines 
yellow, tipped with black. Hind tarsi reddish, with a black carina 
above; tegmina brown, the interspaces more hyaline towards the 
tips. Wings as in the male. 

'* Allied to C melanocerus, Serv. {nigrieome^ Burm.), from Java 
and Malacca. 

<' I should not have ventured to place these insects together but 
for a memorandum which accompanied them, stating that they 
were found in coitH by Lieutenant Eichardson near the shore of 
Christmas Island on October 1, 1887. Another specimen of the 
male was met with on October 2 at Flying Fish Cove." 

Besides the above specimens contained in Mr. Lister's collection, 
I am now inclined to refer the insect which I formerly regarded as 
possibly C, fusilima, Wlk., to C. disparilis. 

Four specimens, one marked Flying Fish Cove, August, 1897, 
and another, December, 1897, were in Mr. Andrews' collection, as 
well as two dark female specimens, with the pole band on the 
pronotum entirely absent. They may represent a variety of this 
species, but do not appear to be specifically distinct. 



23. Epaoromia mfostriata. (PI. XIII, Fig. 2.) 

Upaeromia rufottriaia, Eirb. : P.Z.S., 1888, p. 650. 

** Exp. al. (J 43 mm., 9 40 mm. ; long. corp. (J 20 mm., 9 22 mm. 

*^Mdle, — Testaceous, speckled with reddish and black; a small 
black spot beneath each eye; a black ^stripe (bordered above by 
a pale line, and suffused below) runs behind each eye to the 
extremity of the pronotum ; it is intersected at the third groove 
of the pronotum by the pale line which runs below instead of 
above the hinder part of the black stripe, which is conical and 
more sharply defined than the rest ; hind femora on the inside 
black for half their length, followed by a long black spot ; the 
inside sutures of the knees are also black, hind tibite beneath black 
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at the base and for the last three-quarters of their length ; spines 
whitish , tipped with black. Tegmina testaceous, sub-hyaline beyond 
the middle, with reddish nervures ; the basal half of the principal 
nervure black ; wings clear hyaline, with pale nervures ; several of 
the longitudinal nervures before the middle of the wing black for 
at least part of their length. 

" F&male similar to the male, but much redder, and hardly 
speckled; edges of the frontal concavity blackish, and from this 
run two slightly diverging blackish lines between the eyes and 
as far as the occiput. Markings of the head and pronotum nearly 
as in the male; sides of pronotum varied with yellowish. Hind 
femora red (very bright red beneath), and marked as in the male ; 
hind tibiae black at the base on the inside and beneath ; the basal 
third otherwise yellow, the middle third black, and the apical 
third red. Spines white, tipped with black ; extreme tip of hind 
tibise, including the base of the terminal spines, and hind tarsi, 
yellow. Tegmina and wings nearly as in the male, but the 
tegmina, and especially most of the longitudinal nervures, darker ; 
many of the cross nervules, a short stripe before the middle above 
the principal nervure, and most of the nervures on the inner 
nuu^inal region, are red. 

" In both sexes the costa is moderately arched at one-fourth of 
its length. 

" Not very closely related to any species previously represented 
in the British Museum." Captured October 1st. (Lister.) 

One taken at Flying Fish Cove, October, 1897. (Andrews.) 



€HILOPODA, PIPLOPODA, AND ARACHNIDA. 

By E. I. PooocK. 

(PLATE XVI.) 

INTEODUCTORY REMARKS. 

Up to the present time our knowledge of the Arachnid and 
Myriopod fauna of Christmas Island rested upon two collections. 
The first was made in January, 1887, by the officers of H.M. 
surveying vessel ** Flying Fish " ; the second in the autumn of the 
same year by Mr. J. J. Lister, when acting as naturalist on board 
H.M. surveying vessel "Egeria." The reports upon these 
collections, published in the Proceedings of the Zoological Society 
I for 1887, p. 620, and 1888, pp. 556-561, contain references to one 
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species of Scorpion, three species of Spiders, tliree of Centipede 
and two of MiUipedes. 

With the exception of the two species of Cryptaps obtained by 
Mr. Lister, Mr. Andrews, during his stay on the island, rediscovered 
all the species that had been collected by his predecessors, and, 
in addition, supplemented the list by procuring one fresh species of 
Millipede, three species of Pseudoscorpions, one of which apx)ears 
to be undescribedf and adult and identifiable representatiyes of six 
species of Spiders, as well as several other examples of this order 
unfortunately too immature for determination. 

Quite sufficient material, however, has been procured to show 
that the fauna of the island bears unmistakable signs of derivation 
from th&t of the area of the Oriental region, represented especially 
by Burma and Java, lying to the north. 

There is no evidence that any of the species have been intro- 
duced artificially. Indeed, the absence of such forms as the 
Spider Heteropoda venatoria, the Scorpion Isometrus europaus 
{^maetdatusy De Geer.), and the Centipede Seolopmdra moraieantf 
which accompany man in all his wanderings and establish them- 
selves wherever the conditions of existence are favourable, 8eem» 
to indicate that the species or theii* ancestors now found in the 
island crossed the sea that separates it from Malaysia by purely 
natural means — the Scorpions and the Myriopods and possibly some 
of the Spiders in connection, in all probability, with floating tree 
trunks or other vegetation ; ike majority of the Spiders, especially 
the web- spinning, bush-living species, on their so-called gossamer 
webs in the early days of theii* existence ; and the Pseudoscorpions 
by clinging to the legs of flies or bees, or lurking beneath the 
elytra of beetles. 

Class CHILOPODA. 

Family CRYPTOPID^. 

1. Cryptops hortensis, Leach. 

One specimen apparently identical with the typically Palsearctic 
species C, hortensis, collected by Mr. J. J. Lister. Mr. Andrews- 
did not find this species. 

2. Cryptops inermipes, Poc. 

Pocock: P.Z.S., 1888, p. 666, fig. 1 ; Ann. Mus. Genova (2), x, p. 422, 1891. 

This species was based upon specimens obtained in Ghristmaa- 
Island by Mr. J. J. Lister. It has subsequently been found by 
Sig. L. Eea upon Mount Mooleyit, in Tenasserim. 

Mr. Andrews did not rediscover this species. 
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Family GEOPHELIDiE. 
3. Meoistocephaliis oastaneioeps, Haase. 

Abh. Mufleum, Dresden : Chilopoden, p. 102, pi. Ti, %. 109. 

Specimens taken by both Mr. Lister and Mr. Andrews. 
Originally recorded from Fulo Edam, off the north coast of Java ; 
also occun-ing in Table Island, Andamans {E, JV, Oates), and in 
Botuma {8. Gardiner). 

Class DIPLOPODA. 

Family STRONG YLOSOMID.E. 
1. Orthomorpha coarotata (Saass.). 

Farade»mn9 eoaretatus, Sauss. : M6m. Soc. Fhys. Oen^ve, 1860, p. 298. 
Faradesmus vieariits, Kaisch: Anz. f. Naturg., 1881, p. 38, pi. iii, fig. 8. 
Hirongylotoma poeyif Bollman: Kiit. Amer., iii, p. 81. 

Not previously recorded fi'om Christmas Island. 
Universally distributed, and of common occurrence in conserva- 
tories in various parts of Europe. 

Family CYLINDRODESMID^. 
GTLIKDEODESMTJS, Poc. 

Cylindrodetmus, Focock: F.Z.S., 1888, p. 558; Ann. Mag. Nat. Hist. (7)» 

1898, i, p. 828. 
Maplosopna, Yerhoefi : Zool. Anz., 1894, xirii, p. 8 {nompreoe .). 
MaplodesmuSf Cook : Ann. N. York Acad., ix, p. 4. 

2. Cylindrodesmns hirsutna, Foe. 

F.Z.S., 1888, p. 658, fig. 2 ; Ann. Mag. Nat. Hist. (7), 1898, i, p. 329. 

Taken by Mr. Lister and by Mr. Andrews in various parts of the 
island. 

The specimens of this Millipede collected by Mr. Lister were 
the only representatives of the genus known at that time. 
Within the last six years, however, two fresh species have been 
discovered. One of these was met with in Amboina, and was 
named Maphsmna UrxihelU by Yerhoeff; the other, described by 
myself as CylindrodeamuB vtlloius, was obtained by Mr. Stanley 
Gardiner in the island of Eotuma. The specific features of the 
three are tabulated in my above cited paper in the '* Annals" for 
last year. 
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Family CAMBALIDJE. 
3. lulomorpha ezocoBti (Foe). 

Spirostrtptus (2{odopygt) exoeatiy Focock : P.Z.S., 18S8, p. 560. ' 

Many specimens taken in and above Flying Fish Cove by 

Mr. Lister and Mr. Andrews. 

The anterior legs in the ^ of this species are five-jointed, not 

four -jointed, as in the species described by Porat. 

CiAss ARACHNIDA. 

Order SCORPIONES. 

Family ISCHNUEID^. 

1. Hormarns australasiaB (Fabr.). 

JSearpio autirahsia, Fabr. : Syst. Ent., p. 309. 

Collected by Captain Maclcar and Mr. Andrews. ** Always 
found under the bark of fallen trce trunks." 

Abundantly distributed from Burma and Siam to the Polynesian 
Islands. 

Order PSEUDOSCORPIONES. 

Fanuly CHELIFEE1D.E. 
2. Trachychernes claviger (Thor.). 

Cheliftr elaviger, Thorell : Ann. Mub. Genova, 1889, xxvii, p. 591, pi. t, 
figs. 5a, 5. 

A single example of this or of a closely allied species taken 
under the bark of a decaying tree above Thing Fish Cove. 
6'. claviger was originally recorded from Bhamo in Burma. 

3. Chelifer javanus, Thorell. 

Ann. Mus. Genova, 18S2, xviii, p. 37, pi. v, figs. 20-22. 

A single specimen, apparently identical with C, javanus, Thorell, 
taken on the north coast of the island. 

4. Chelifer murrayi, sp.n. (PI. XYI, Figs. 1, la.) 

Colour tolerably uniform chestnut-brown, with paler legs. 

Carapace entirely covered with fine granulation ; sides of its 
posterior portion nearly straight and parallel, of its anterior portion 
somewhat abruptly converging in front; cephalic or anterior portion 
subglobose posteriorly, defined by a deep transverse sulcus, the 
external edges of which curve forwards above the lateral margin ; 
ocelliform spots large and distinct, a row of six simple bristles along 
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the anterior border between them. Tergal platen finely and closely 
covered with squamiform granules, each half transversely oblong 
and about four times as wide as long, a row of setiferous tubercles 
along the posterior margin, and two close together, one on each 
side of the middle line, and a few smaller scattered about ; the 
whole abdomen narrow, neai'ly parallel-sided, posteriorly rounded. 
Sterna at most coriaceous ; cox® and maxillsB smooth. 

Chel<B with humerus and brachium finely granular, sparsely 
setose ; humerus subcylindrical, about three times as long as wide ; 
brachium elliptical, elongate, also about three times as long as wide, 
scarcely longer and only a little thicker than the humerus ; hand 
smooth, much wider than brachium, an elongate oval, nearly twice 
as long as broad, and about as long on the brachium ; considerably 
longer than the movable digit. Process on tip of movable digit of 
mandihU straight and cylindrical at base, curved slightly outwards 
towards the apex, where it ends in three short finger-like processes 
and a short thumb -like projection, the whole structure much 
resembling a four-fingered human hand. 

Total length of body, 3 mm. 

Our knowledge of the Oriental species of this group is still in its 
infancy, and the species here described will very likely be redis- 
covered in Burma, Sumatra, or Java, but it apparently differs from 
all the Indo- Malayan species described by Thorell (Ann. Hus. 
Geneva, xxvii, pp. 591-606). For example, C. btrmanicm has no 
trace of eyes and is quite smooth. C. oriteSj also from Burma, is 
allied to C\ javanus in being smooth and in having the carapace 
entire. C. Bumatranm has a different fiagellum ; and, lastly, both 
C, hansenii and C. hisulcus from Burma have the eyes very distinct, 
and not mere pale integumental patches, hisulcus in addition being 
smooth. C, hanseniij on the contrary, except so far as the eyes are 
concerned, is certainly nearly allied to C, murrayi, but differs also 
in the structure of the setiB and of the mandibulai' fiagellum (see 
Thorell's figures, op. cit., pi. v, fig. 8). 

The three species of Cheliferidce obtained in Christmas Island 
may be determined as follows : — 

a. Carapace without eyes, but with two veiy strong transverse 
grooves ; integument of dorsal surface coarsely gi*anular, 
the bristles short and thickly clavate ; coxae of posterior 
legs enlarged ; abdomen very broad . . claviger^ Thor. 
h. Carapace with a pair of pale ocelliform patches, and at most 
one transverse groove; intfegument smooth, or at most 
very finely granular ; bristles simple ; coxae of fourth 
leg not enlarged ; abdomen narrow. 
a\ fiitegument shining, smooth ; cai'apace without trans- 
verse sulcus ; chelae much stouter . jauantMy Thor. 
h^. Integument finely and closely granular ; carapace with 
a strong transverse groove defining the cephalic area; 
chelae much thinner murrayi, sp.n. 
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Order ABANEiE. 
Family DYSDERID^. 

6. Ariadna natalis, sp.ii. 

Colour, — Carapace castoneous, becoming gradually blacker in the 
•cephalic region ; mandibles black ; legs and palpi clear reddish- 
yellow, witii the protarsi and tarsi of the first and second legs 
and the tibia and tarsus of the palpi blackish; abdomen a pale 
greyish- olive tint throughout. 

Carapaes slightly longer than patella and tibia of first leg, 
smooth, sparsely hairy ; eyes of posterior line straight when viewed 
from above, slightly procurved horn the front. 

Legs, — Femur of first armed apically with six spines, three of 
which are longer and serially arranged on the inner (anterior) side ; 
tibia armed below with seven to eight anterior and nine or ten 
posterior spines, mostly long, but a few quite short ; protarsi 
armed with eight pairs of strong spines, some long, some short ; 
tibia of third with two median inferior, protarsus with two median 
and two apical inferior spines. FatellsB of legs unarmed; fourth 
leg unarmed. 

Measurement (in millimetres). — Total length, 8*5; length of cara- 
pace 4, of first and second leg about 8, of third 6, of fourth 7*5. 

<< Above Flying Fish Cove ; on the ground under decaying tree 
trunks. In holes in limestone blocks, top of cliff, N.E. Point, 
about 600 feet.'' 

Becognizable from its nearest geographical allies, the Sumatran 
A. snellemaniiy Van Hasselt (*^ Midden Sumatra, etc., Aranete," 
1882, p. 37; see also Thorell, Ann. Mus. Geneva (2), 1889-90, 
viii, p. 388), and from the Burmese A, monticola, Thorell (Ann. 
Mu8. Genova (2), 1897, xvii, p. 190), in the following paiticulars : — 

a. Carapace and abdomen black, tibia of legs of first pair 
armed with only 7>9 spines, six of which are arranged 
in three inferior pairs. 
a^ Protarsus of first with seven pairs, of second with five 

pairs of spines snellemanii, Y. H. 

b^. Protarsus of first armed beneath with only four spines, 

arranged 1, 1, 2, of second with five, arranged 2, 1, 2 

beneath and 1 in front .... monticola^ Thor. 

h. Carapace ferruginous, with blackish head; abdomen olive 

grey, with silky lustre ; tibia of first leg armed beneath 

with from fourteen to seventeen spines, biserially arranged ; 

protarsi of first and second with eight pairs of inferior 

spines nataliSj sp.n« 
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Family SCYTODID-ffi. 
6. Scytodes (Diotis) yenusta, Thor. 

Dictia ventuta^ Thoiell: Ann. Mus. Genova (2), 1889-90, yiii, p. 301. 

Several specimens apparently identical with B, vmu$ta, ThoreU, 
irhicli has hitherto been recorded only from Sumatra. 



Family PHOLCID^. 
7. SmeringopuB elongatUB (Vinson). 

Fholcus tlwigatusf Vinson : Aran, des ilea . . . Reunion, Maurice, et 

Madagascar, 1863, p. 135, pi. iii, fig. 6. 
Phoieua dittineluSf 0. P. Cambr. : Joom. Linn. Soc., 1869, x, p. 380, pi. xi, 

figs. 28-30. 

" Flying Fish Cove. In houses." 

Widely distributed in the tropics of both hemispheres. 



Family ARGIOPID^. 
8. Argiope reinwardti (Dol.). (PI. XVI, Fig. 2.) 

JBpeira trifateiataf Doleschall: Nat. Tijdschrift Kederland. Indie, 1857, xiii 
(ser. HZ, Yol. iii), p. 416. Verb. Nat. Vereen. Nederland. Indie, 
1858-0, T, pi. 1, fig. 3 {nom, preoee.). 

£p0irm reinufardti, id.: loc. cit., p. 31, pi. xt, fig. 5. 

Arg%op$ dokschallii, TboreU : Remarks on Syn., 1873, p. 620 ; Ann Mus. 
Geneva, 1878, xiii, p. 38. 

" Common everywhere ; geometrical web in forest. "Web 
furnished with narrow vertical white band of thick silk, crossing 
centre. Spider rests in form of an X-" 

Banges from Java to Amboina. 

In the typical Javan form of this species, as figured by 
Doleschall, the two anterior abdominal stripes are separated by 
a wider dark space than is observable in any of the Christmas Idand 
specimens. Unfortunately wc have scarcely any material from Java 
wherewith to test the constancy of this character in the typical 
form. But since in the Christmas Island form the two yellow stripes 
are sometimes in contact in the middle line, sometimes separated 
by a narrow space, it is justifiable to assume that Javan specimens 
will be found to vary in a similar way. 

A figure of the species is published on PL XVI, as being 
the most beautiful and one of the most plentiful spiders on the 
island. 
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9. Cyrtophora unicolor (DoL). (PI. XVI, Fig. 3.) 

Eptira unicolor^ Doleschall : Nat. Tijdschrift Nederland. Indie, 1857. xiit 
(ser. HI, vol. iii), p. 149 ; Verb. Nat. Vereen. Nederland. Indie,. 
1868-9, V, pi. ii, fig. i. Thorell : Ann. Mua. OenoYa, 1878» 
xiii, p. 62. 

Abundant on the island. 

BangcB from Ceylon to Amboina. 

A full figure of this species is also published on PI. XVI, as. 
forming a striking feature of the spider fauna of the island. 

*' Geometrical snai*c surrounded by mass of irregularly arranged 
threads; sometimes a number of spiders found together in large 
compound web. Spiders always found in curled -up dead leaf 
towards outer part of snare." 



10. Nephila nigritarsis, L. Koch. 

Die Arachniden AustralienB, i, p. 152, pi. zii, flge. 4, 4a. 

Subsp. inmlieolay nov. 
c= N, nigritanis, L. Koch: Pocock, P.Z.S., 1888, p. 660. 

Recognizable from the typical form which occurs in Queensland,, 
at least in having the anterior portion of the sternum entirely black 
instead of being furnished with a broad yellow border. 

Abundant in the island. Many specimens were taken by 
Mr. Andrews and previously by Mr. J. J. Lister. ''Makes 
geometrical webs of yellow silk in the forest among trees and 
bushes, sometimes at considerable heights frem the ground." 

11. Gyclosa mulmeinensis (Thorell). 

Fpeira muhtmnetma^ Thor. : Ann. Mas. Genova, 1887, xzt, p. 221. 

Jipeira [Oyeloaa) mubneineimsy id. : DescriptiTe Cat. Spiders of Bunna, 1895,. 

p. 192. 
Cyelosa miUmeinenm, Simon : Hist. Nat. Araign^es, 1894, i, pt. 3, p. 784. 

" East coast. Geometrical web on face of limestone cliffs." 

The Christmas Island specimens of this species seem to be 
identical with those obtained by Mr. Oates at Tharrawaddy in 
Burma, except, that the abdominal tubercles are not apparent. The 
prominence of the tubercle is probably dependent upon the degree 
of distension of the abdomen, as is the case in Carostris and some 
other tubereulate spiders. "When the spider is full fed and the 
abdominal integument at its utmost stretch, the tuberelos become 
reduced or vanish altogether; when the spider is killed in a fasting 
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state, the tubercles project more or less above the general level of 
the skin. A cluster of the cocoons of this species, strung together 
in the manner characteristic of the species of Cyolosa, was also 
procured by Mr. Andrews. 

According to Simon this species occurs in India, Arabia, and 
South Africa, as well as in Malaysia. 



Family SPARASSID^. 
12. Heteropoda listeri, sp.n. (PL XYI, Figs. 4, ^a^d,) 

ITeteropoda venaioria (linn.), Pocock: F.Z.S., 1888, p. 561 (not venatoriaj Linn.). 

Colour. — Carapace castaneous, with pale posterior transverse 
band ; thickly clothed with hairs of almost a mustard-yellow hue 
at the sides, more rusty red above ; mandibles black or ferruginous, 
the upper half thickly clothed with long yellow bristles ; legs 
ferruginous, distally infuscate, clothed with yellowish-grey hairs, 
paler on the femora than on the tibise ; sternum and coxse deep 
reddish-black ; upper side of abdomen covered with yellowish or 
reddish hairs in front, with darker hairs intermixed with blackish 
patches behind ; lower surface darker in the middle than at the 
sides, the sides yellow, the median area greyish black or pale 
grey, with a pair of naiTow darker lines. 

Carapace a little longer than broad, low, longitudinally hori- 
zontal above, the ocular region lightly depressed ; eyes of posterior 
line slightly recurved, their anterior edges nearly level, the 
median a little more than a diameter apart ; eyes of anterior line 
nearly straight, their upper edges in a sti*aight line, the laterals 
only about one-fourth larger than the medians, the laterals only 
about half their diameter above the edge of the clypeus ; carapace 
about as long as tibia of first leg, slightly longer than that of 
fourth, the width just about equal to tibia of third. 

Legs 2, 1, 4, 3 ; the second overlapping first by more than the 
length of its tarsus, third just surpassing middle of protarsus of 
second, fourth surpassing third by about half the length of its 
tarsus. 

Vulva (as in Fig. 4<j). 

(J closely resembling 9 except in length of legs ; carapace 
about equal to half the length of the patella and tibia of &rst; 
third leg not reaching middle of protarsus of second. 

FalpuB (as in Figs. 43, <?, d). 

Measurements (in millimetres). — 9 Total length, 19; length of 
carapace 8-o, width 8, length of first leg 34, of second 38, of third 
31, of fourth 32, of palpus 11. $ Total length, 16-5; length of 
carapace 8*5, of first leg 44, of second 62, of third 39, of fourth 
38, of palpus 1 1 . 
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*' Common on the island. Found under loose bark ; also in tent 
at night and in roof of outbuildings, etc." 

A single mutilated female example of this species was brought 
by M». J. J. Lister from Christmas Island in 1888, and wrongly 
identified by me as H, venatoria, L. An examination of well- 
preserved material, consisting of both young and adults of both 
sexes, proves the species to be quite distinct from venatoria. It 
differs from all the known species of Meteropoda, in having the 
upper half of the mandibles thickly clothed with long hairs, with 
the apical half naked, exactly as occurs in the genus Fanaretus, 
In this particular it constitutes an intermediate link between 
Panaretut and Heteropodaj both of which are represented by 
several species in the Malaysian area. From the known species 
of PanaretuSy H, listeri differs in having the posterior portion of 
the carapace as high and not higher than the anterior. 

In addition to the large specimens of this species described above 
and figured, Mr. Andrews procured a number of small examples 
of Heteropoda^ containing both adults and young, which at first 
sight appear to belong to a distinct species. But since the vulva 
and palpi are practically identical in structure with those of the 
larger examples, I conclude that the smaller examples are merely 
dwarfed representatives of the same species as the larger. 

In addition to the spiders above recorded Mr. Andrews brought 
back — 

1. A single sub-adult female trapdoor spider belonging to the 

family BarychelidsB and possibly referable to the genus 
Eneyocrypta, The arrangement of the eyes is less specialized 
than in that genus, the anterior laterals being further apart. 
But this primitivcness in the eyes in the Christmas Island 
specimen is probably to be attributed to immaturity. 

2. Several sub-adult specimens of what is probably a new species 

of Xytticus, 

3. Immature specimens of a species of Aranem — perhaps 

A. nautictis, L. X. 

4. A single adult female referable to the genus Litkyphantes. 

5. A few immature specimens of a species of Oxyopes. 

6. Several small Attid» of various kinds, which I refrain from 

determining. 
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LAND CRUSTACEA. 

By C. W. Andrews, B.Sc, P.G.S. 

The land Crustacea are a very important factor in the fauna of 
the island. They seem to act as the chief scavengers, destroying 
both animal and vegetable refuse, while the fittle red crab 
(Gecarcinus lafjostomua) to some extent takes the place of earth- 
worms, in loosening the surface soil and incorporating with it the 
decaying vegetable matter. 

I am indebted to Professor Jeffrey Bell and Mr. R. I. Pocock 
for the determination of the species noticed below. 



Family GECARCINID^. 
1. Gecarcinus lagostomuB, M -Edw. 

•Gecardnm l^tgostoma^ M.-Edw., Hist. nat. Crust., vol. ii (1837), p. 27. 
Mylaoeareinm nataliSf Pocock, P.Z.S., p. 561, 1888. 

In his account of the Crustacea of Christmas Island collected 
by Mr. J. J. Lister, Mr. R. I. Pocock desciibed as new a small 
orab, to which he gave the name Hylaoeareinu% natalis. At the 
same time he pointed out that the genera HyhBoearcinua of 
Wood-Mason and Limnocarcinua of De Man are probably identical, 
and suggested that the differences between them depend on age. 

In the present collection a number of large bright-red crabs, 
here referred to Gecarcinus la^ostomus, are undoubtedly the adult 
of Hylceoearcinus natalis. 

This is the commonest of the land-crabs inhabiting the island, 
and is found in great numbers everywhere, even on the higher 
bills and the more central portion of the plateau. In many places 
the soil is honeycombed by its burrows, into which it rapidly 
retreats when alarmed. These crabs seem to feed mainly on dead 
leaves, which they carry in one claw, held high over the back, 
and drag down into the burrows. From their enormous numbers 
they must play a great part in the destruction of decaying vegetable 
matter and its incorporation into the soil. 

Once a year, during the rainy season, they descend to the sea 
to deposit their eggs, and during this migration hundreds may be 
seen on every path down nteep slopes, and many descend the 
cliff-face itself. They remain on the beach for a week or two, 
and deposit their eggs among stones in shallow water inside the 
reef. Afterwards they gradually make their way back to their 
accustomed homes. In the year of my visit this migration occurred 
in January. 
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2. Cardisoma carnifex (Herbst). 

Cancer carnifex y Herbst, Naturgesch. der Krabben und Krebse, vol. ii (1794), 
p. 163, pi. xli, fig. 1. 

This species is now recoitled from the island for the first time, 
the reason why it was not seen by previous collectors being that 
it occurs only in the neighbourhood of small fi*esh*water streams 
which up to the time of my visit had not been explored. In this 
island, at any rate, this species must bo regarded as a fresh-water 
form, and, in fact, when a specimen was seen it might be taken as 
an indication that fresh water was not far off. It lives in deep holes 
in the mud at the sides and bottom of the brooks, and is especially 
common near the stream about two miles north of Steep Point. 
(See map.) 

Its colour when living is a uniform light slate -grey. This form 
seems to differ slightly both in colour and in the proportions of its 
carapace from specimens in the Museum Collection from Tahiti, 
which have been refeiTed to the same species. 



Family OCYPODID-Sl. 
3. Ocypoda ceratophthalma (Pallas). 

Canetr ceratophthalma ^ Pallas, Spicilegia Zoologica, 1772, p. 83, pi. v, figs. 7, 8. 

This crab is rather common on the shore platform at Flying Fish 
Cove, where it lives under the blocks of stone, which are strewn 
at the foot of the cliff. 

FamUy C(ENOBITID.E. 
4. Birg^s latro (Linn.). 

Cancer la^ro, Linn., Syst. Nat., 12th ed., 1766, p. 1049. 

This species is found in abundance all over the island, even in 
the densest parts of the forest on the central plateau. If in any 
spot none are visible it is only necessary to stand still for a short 
time before several may be seen approaching rapidly from various 
directions. As they come near they advance more slowly and with 
caution, the antenna) continually moving up and down alternately 
on opposite sides. On the least alarm they scuttle backwards in 
a succession of ungainly jerks, caused by the thrusts of the long 
front walking-legs, and as soon as possible they push the unprotected 
hinder part of their body into any hole or crevice in tree or rock 
that they can reach. 

In defending themselves they seem to rely chiefly on the first 
pair of walking-legs, which are long and terminate in sharp points ; 
these the crab raises over its back and then strikes downward with 
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both sides at once. The chelae arc extremely powerful, and are 
nsed with great effect when an opportunity occurs. 

These crabs eat fruits, the pith of the sago-palm and the 
screw -pines, dead rats and other carrion, and any of their fellows 
that may have been injured. They frequently ascend trees to 
a great height in search of food, and occasionally dozens may be 
seen round a sago-palm of which the fruit is ripening, some 
ascending and descending the trunk, others eating the fallen fruit. 

After dark, as a rule, these crabs cease to wander about, and 
I found that many of them, particularly the smaller ones, climb 
a short distance up tree trunks or into low bushes, probably to 
escape being disturbed by the rats. In moonlight and in the light 
of the camp-fire they may keep moving all the night. 

They are excellent scavengers, and have a curious habit of often 
dragging their food long distances before attempting to eat it. 
I have seen a crab laboriously pulling a bird's wing up the first 
inland cliff, half-a-mile or more from the camp whence it had 
stolen it. 

1 never saw one of these crabs voluntarily enter the sea, and 
they do not appear to migrate to it for the purpose of laying 
their eggs. At the beginning of the year numerous females 
carrying large masses of eggs were seen at long distances from 
the coast and on the highest ground; and about the same time 
young crabs not more than an inch or two long, but otherwise 
like the adults, were fairly common. Mr. Andrew Clunies-Ross 
told me that he believes the eggs are hatched out while the females 
are buried in holes in the groimd. During the wet season both 
sexes seem to bury themselves temporarily while casting their shell. 

6. Coenobita clypeata (Kcrbst). 

Cancer clypetUmf Herbst, Nat. Krabben und Krebse, ii, 1796, p. 22, pl.xxiii,fig. 2. 

This large hermit crab is found in considerable numbers ; it 
is commonest on the lower terraces near the sea, though not 
unfrequently met with in the higher parts of the island. It 
usually inhabits large Trochia shells, and the occurrence of these 
on the hills far from the sea was difficult to account for until 
this circumstance was noticed. These crabs, like JBirgus, are good 
climbers; they ascend steep rock faces and get into small trees 
and bushes in search of food : when disturbed, they let themselves 
fall at whatever height they may be. 

There are several other species of hermit crabs living on the 
beaches, but since these belong rather to the marine fauna they 
need not be noticed here. 

A small fresh-water Crustacean, apparently an Amphipod, was 
collected from the mud of a small stream on the East Coast ; 
unfortunately these specimens have been lost. 
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VERMES.^ 

ON THE EARTHWORMS FROM CHRISTMAS ISLAND. 

By Danibl Rosa, D. Sc, 
Assistant in the Royal Zoological Musenm, Turin. 

1. PontodriluB ephippiger, D. Rosa (1898). (Figs. 1, 2.) 

D. Boba: Ann. Mag. Nat. Hbt. [7], vol. ii (1898)» p. 281, pi. iz, figs. 4, 6. 
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Pontodriltu ephippige)-, D. Rosa (1898). 

Fio. 1. FroBtate. 
,, 2. Spermatheca. 

Hah, — Christmas Island (near small stream on east coast). 

The length of our specimens ranges from 43 to 47 mm., with 
a diameter of 3 mm. ; the number of segments varies from 85 to 
100 ; the colour (in spirit) is an intense yellow. 

The prostomium is short, only slightly dovetailed in the peri- 
stomium, which is longer than the second segment. 

The setse are distant : behind the clitellum the ventral interval 
aa is twice that between setsB ah ; the lateral intervals between 
setsB ah, he, cd are about equal, though slightly increasing from 
below upwards ; the dorsal middle space dd is about three times as> 
wide as cd. These distances vary slightly in front of the clitellum ; 
for instance, at the height of the spermathecae the setae he are 
slightly wider apart than setaD ah or ed, so that the setse are here- 
paired, though, of course, not very close together. 

The clitellimi extends over segments 13-17 « 5; it may be- 
termed saddle-shaped, ceasing near the outer ventral seta {h)\ thifr 
clitellimi is well developed dorsally, where its rings are completely 
fused together, while on the ventral area the setae as well as the 
intersegmental furrows are tolerably visible. 

There is a deep transverse fossa on segment 18; the transverse- 



^ Reprinted, by permission, from Ann. Mag. Nat. Hist. [7], vol. ii (1898)^ 
p. 281, pi. ix, figs. 4-7. 
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margins of this fossa show a slight inward convexity, but are 
not specially swollen, whereas the longitudinal margins, which 
oyerhang the fossa, are in fact the ventral end of a pair of large 
glandular swellings which are also visible from the dorsal side, 
where they gradually disappear near the outermost setsB {d). The 
whole has much the appearance figured by Akira Jizuka for 
P. matsushimefisis. The male openings are difficult to see, lying 
in the fovea at the base of the overhanging walls, approximately 
in a line with the outer ventral seta (h). 

A deep slit-like sucker, with pale, somewhat raised margins, Hes 
ventrally on the intersegmental furrow between segments 19 and 
20, reaching laterally the line of the iDnermost ventral set^e. 

The oviducal openings are two minute pores on the anterior part 
of segment 14, almost in a line (though a little ventrad) with the 
innermost ventral setae (a). . 

The spermathecal pores are on small projecting tubercles between 
segments 7-8 and 8-9, on a line with fiie outer ventral set© {h). 

There are no dorsal pores. The nophridio-pores lie at the level 
of the outer ventral setsc, but I could not determine which segment 
bears the first of them. 

Septa 5-6 to 8-9 inclusive are thin; the following, 9-10, 10-11, 
11-12, and also, but to a less degree, 12-13, are thickened. 

A gizzard is not recognizable, but septum 6-7 is more deeply 
infundibulate than its neighbours, and wo may connect this with 
the earlier existence of a gizzard in the 6th segment. There 
are no calciferous glands ; the intestine begins behind the 18th 
segment, perhaps in 16 or 17. 

• The hearts occupy segments 11, 12, 13, the last being the 
largest. 

The two pairs of large sperm athecee belong to segments 8 and 9 ; 
each spermatheca consists of a pyriform pouch not distinctly 
marked ofP from its duct, and of a narrow tubular diverticule 
which is longer than the main pouch. 

The broad grape-like ovaiies are readily seen in segment 13, as 
well as the testes in segments 10 and 11, all these gonads being 
attached to the anterior septum on each side of the neurochord. 
In front of the gonads, that is, on the anterior face of septa 10-11, 
11-12, and 13-14, the funnels of both pairs of vasa defereutia and 
of the oviduct are plainly visible. 

The small sperm- sacs in segments 11 and 12 have a botryoidal 
appearance. 

The prostates occupy segments 16, 17, and 18, and recall very 
nearly those of P, insularts (Rosa). Their glandular portion has 
the appearance of a large sausage - like body, formed by the 
apposition of the several parts of a slightly - coiled lesser duct. 
The muscular duct which arises from the fi*ont end of the glandular 
tube is moderately bent, with the convexity inwards, and gradually 
increases in diameter as it proceeds backwards, reaching at last the 
external openings on the 18th segment. 
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I could not see exactly where the vas deferens joins the prostate, 
but I have little doubt that the connection between both structures 
will be found to be the same as that which has been described by 
Akira Jizuka for P. maUuihimetuis, 

Our species seems to be closely allied to P. insular i$ (Rosa), 
which I first described from specimens obtained in the Am 
Islands,^ and which has been more recently found also at Ceylon 
(Michaelsen).* Still, a marked difiPerence between the two species 
exists, as in the spermathecae of P. insularis both Michaelsen and 
I failed to find any diverticulum. Our specimens were not fully 
mature, but on the hjrpothesis of an identity between these two 
species it seems highly improbable that even in a series of sections 
no traces could be found of an organ which in the adult reaches so 
great a development. Moreover, in the descriptions of P. insularis 
no mention is made of a ventral sucker. 

Another allied species is undoubtedly P. matsmhimensU, for 
a clear description of which we are indebted to Akira Jizuka.' 
However, this Japanese Potitodrtlus seems to be really different 
from our species. 

First, it is a larger species than ours, as its length ranges from 
90 to 1 10 mm., with a diameter of 8-3*5 mm. ; while our specimens, 
with a diameter, too, of 3 mm., have only a length of 43-47 mm. 
Besides, it may be noted that the cliteUum of P. matsushimetms is 
described as being well developed all round the body (and the same 
is shown by the figures), whilst in our species the cliteUum is 
distinctly saddlo-shaped. Finally, the appearance of the prostate 
is (so far as one can judge from the figures) somewhat different. 



2. Perichasta breviB, D. Rosa (1898). (Figs. 3, 4.) 

D. Rosa: Ann. Mag. Nat Hist. [7], vol. ii (1898), p. 283, pi. ii, figs. 6, 7. 





3 U 

Periehata brevii, D. Rosa (1898). 

Fig. 3. Spenn-sacs (rt.), sperm -reservoirs (m.), and diverticulnm {es.div.). 
„ 4. Spermatheca. 



^ Ann. d. naturh. Hofmuseum, Wien, Bd. vi, 1896. 

* Mitth. aus. d. naturhistor. Museum, xiv (Hamburg, 1897). 

' Annotationes Zoologicse Japonenses, vol. ii, pars 1 (Tokyo, 1898). 
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Hah. — Christinas Island (near small stream on east coast). 

A very small species, measuring only 1 5-20 mm. in length by 
« diameter of 2-2*5 mm. ; it consists of about 70-80 segments ; the 
■colour (in spirit) is a deep yellow. 

The setsB on segment 25 are approximately 50. 

The clitellum occupies somites 14, 15, 16. 

The male pores are on high conical and almost lateral porophores, 
which are partially visible from behind. The boundaries of these 
porophores are laterally indistinct; in front and behind they are 
marked by the intersegmental furrows 17-18 and 18-19, which 
are here deflected. Fourteen setie are visible between the male 
pores. 

The oviducal pore is single and Hes in a whitish spot on the 
14th segment. 

There are three pairs of spermathecal pores between somites 5-6, 
6-7, and 7-8, close to the lateral line. 

I have not been able to determine the position of the first dorsal 
pore. There are no copulatory papillte. 

None of the septa arc noticeably thick and none are wanting. 

The gizzard is between conical and tun-shaped ; it is as long as 
two somites,- but is nevertheless comprised between septa 7-8 and 
8-9; this last septum is pushed backwards and comes nearly in 
•contact with septum 9-10. 

The last heart lies in segment 13. 

The spermathecad lie in segments 6, 7, 8 ; each consists of 
A nearly globular sac with a short narrow duct, which is connected 
at the inner side with a narrow tubular diverticulum ; this diverti- 
culum is straight, not enlarged at the end, and extends a little over 
the middle of the large sac. 

The sperm -sacs in segments 11 and 12 are each connected 
with a minute sperm-reservoir; the sperm -reservoirs of the 10th 
segment are laterally produced into a large lobe, which looks 
exactly like another pair of sperm-sacs, but it should be mentioned 
that the true sperm-sacs lying in segment 10 prove to be connected 
with the sperm-reservoirs of the 1 1th, and not with those of the 
10th segment. 

The prostates extend through six segments ; they are very 
irregular in shape and consist of many lobules, which are only 
loosely connected; the ejaculatory duct is of moderate length, 
sigmoid, and does not open into a muscular bulb. 

This species somewhat recalls P. aerophyla, Eosa, ^ from 
Sumatra. 



^ Ann. MuB. Ciy. GenoTa, to], xyi, 1896. 
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3. PeriohflDta posthnma, Yaill. 

TalUant: Ann. Sci. Nat., 1868, p. 228. 

The distribution of this species, according to Beddard, is Celebes^ 
Philippines, India, Bahamas. 

4. Megascolex armatiu (Bedd.). 

Feriehmta armata, Beddaid: Ann. Mag. Nat. Hist. [6], vol. xii (1883), p. 216. 
Mtgateolex armatuSf Rosa: Mu8. Ciy. Genova, toI. tu (20), 1889, p. 139. 

ITab. — Calcutta, Burmah, Labuan (Borneo), Seychelles, Nias. 
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POLTPETAL^. 

By Edmund O. Baeeb, F.L.S., of the Botanical Department. 

(PLATE XVII.) 

MENISPERMACE^. 
1. Tiliacora raoemosa, Colebr., forma. 
Biitrih, — India, Ceylon, Java. 

CAPP ABIDED. 

2. Pedicellaria pentaphylla, Schrank {Gi/nandropsts penta- 

phylla, DC.)- 

Settlement K"o. 84. 

IHstrib. — Widely spread in tropics. 

PITTOSPORE^. 

3. Pittospornm nativitatis, sp.noy. (Plate XYII.) 

Arbor humilis. Eamuli divaricati cortice griseo. Folia apices 
ramulorum versus subverticillatim disposita ; lamina oblonga vel 
oblongo-lanceolata utrinquc glabra in petiolnm attenuata apice 
acuta penninervia subcoriacea modice petiolata margine integra 
vel subintegra. Inflorescentia pro gencro aliquantulum insignis; 
flores ad apices ramulorum subdense capitati-congesti ; pedicellis 
teretibus brevibus. Sepala lanceolata acuminata petalis breviora. 
Petala oblanceolata libera. Ovarium subsessile ; stylus brevis, sub- 
crassus petalis brevier, stigmate terminal! coronatus. Capsulae 
subglobosae coriacese bivalves. 

Sah. — Christmas Island Plateau, East Coast. No. 150. In 
flower and fruit; March, 1897. 
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Small tree. Branchlets divaricate. Leaves generally sub- 
verticillate near the ends of the branches ; lamina oblong or 
oblong - lanceolate, subcoriaceous, penninerved, lateral nerves 
arching, sub - prominent below, glabrous, margin entire or sub- 
entire, lamina 3-4 ins. long, often about an inch wide at the 
broadest part, petiole db i- in. long. The flowers are in compact, 
many-flowered heads terminating branches; pedicels short terete; 
bracts narrow. Sepals acuminate about two-thirds the length of 
the petals. Petals free, oblong or oblanceolate, db 3 lines long, 
d= i line broad, somewhat hooded at the apex, three-nerved, 
stamens Ave, shorter than the petals; filaments 1 line long or a 
little longer ; anthers db i line long. Ovary hairy below, gradually 
tapering to a rather stout style which is less than 1 line long, 
stigma terminal capitate. Capsule bivalved or sub-trivalved, 
valves coriaceous; fruiting peduncles about 3 lines long. Seeds 
reddish-brown, hardly 1 line long. 

Noticeable on account of the congested character of the 
inflorescence. 



GUTTIFER^. 
4. OchrocarpuB ovalifolins, T. And. 



East Coast. 

!N^ative name : Nyamplon besar. 

DUtrih. — Malaya, Fiji. 



5. Calophyllom inophyllom, Linn. 



No. 46. 

Native name : Nyamplon. 

BUtrih, — Widely spread in tropics. 



MALVACE^. 

6. Malvastrum tricuBpidatum, A. Gray. 

Also in the herbarium from Cocos-Keeling Island. H. 0. Forbes, 
1879. No. 135. 
Bistrib, — Widely spread in tropics. 

7. Abntilon anritnm, Sweet. 

Rocky Point. No. 8a. 

Bistrih. — Widely spread in tropics. 
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8. Abntilon listeria Baker fil. 

Rocky Point. Flowers July and August. Previously collected 
by Mr. J. J. Lister. No. 8, No. 9. 
Distrih. — Endemic. 



9. HibiBCOS vitifoliiu, Linn. 

Shore terrace, North-East Point. No. 156. 
Distrih. — ^Widely spread in tropics. 

10. HibiBCoa tiliaoeins, Linn. 

Nos. 49, 61, 122, 142. 
Native name : Waroo. 
BUtrih, — A common seacoast tree in most tropical countries. 

11. Hibiscus (Abelmoschns), sp. 

Valley on west coast. Very rare. No. 58. 

This may be H, vriesianm^ Hassk., in Hoe v. and De Vriese- 
Tijdsohr. (1838-39), p. 263, a plant which I only know from the 
description. 



STERCULIACE^. 

12. Eleinhovia hospita, Linn. 

No. 57. 

Native name : Laban. 

Dittrih, — Tropical A sia. 

TILIACE-S:. 

13. Berria ammonilla, Roxb., forma. 

No. 6. North coast. Nos. 72, 153. Most valuable timber tree- 
on island. Has been called ** Teak " in previous reports. The type 
is figured in Roxburgh's ** Plants of the Coast of Coromandel,'* iii, 
t. 264 (1819). Espera cordifolia, Willd., in Ges. Naturf. Freunde 
Neue Schr., iii (1801), p. 449, is probably an earlier name for 
the above. 

Native name : Boognor. 

Bistrih. (type). — Tropical Asia (var. rotundi/olta, Bentham),. 
Cumberland Islands. 
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14. Orewia IsBvigata, Yahl. 

No. 106. 

Native name : Kayu Wangle. 

Distrih, — Tropical Africa, India, Malaya. 

16. Grewia, sp. 

Near G, ohIonptfoUa, Blume, but fruit is required. No. 72a. 

RUTACE^. 

16. AcronycMa andrewsi, sp. nov. 

Arbuscula cortice griseo. Folia trifoliolata ; foliola oblonga vel 
•oblanceolata sessilia vel vix pctiolulata petiole longiora e basi 
acuta apice obtusa vol subemarginata penninervia chartacea glabra 
pellucido - punctata subtus pallidiora costulis patentibus ante 
marginem unitis tenuibus ; pctiolus communis canaliculatus. 
Paniculse axillares sub lente pubro adsperssB ; bracteoloB circa basin 
pedicellorum breves ovatae. Pedunculi quam petioli breviores. 
Calyx brevis lobis ovatis. Petala sub anthesi reflexa lanceolata 
apice apiculata. Filamenta basi ciliolata, antheris dorsifixis ovatis 
brevibus. Ovarium 4 - loculare globosum, stylo basin versus 
albo-pubescente. 

JSab. — Christmas Island. Small tree, common, especially on the 
shore terrace. Native name : Kayu djerouk. 

Small tree "with grey cortex. Branchlets towards extremities 
pubescent. Leaves trif oliolate ; leaflets oblong or oblanceolate, 
chartaceous, apex obtuse, base cuneate, lateral leaflets slightly 
smaller than central leaflets (reaching 2 ins. long), central leaflets 
2 J-2f ins. long, but probably longer when older ; common petiole 
rather over an inch, petiolules scarcely any. The flowers are borne 
below the leaves in short axillary panicles (shorter than the 
common petioles) ; pedicels pubescent. Euds oblong - cylindrical. 
Calyx lobes short. Petals lanceolate ±1*5 lines long. Filaments 
ciliolate near the base. Ovary 4-locular, style pubescent, stigma 
capitate. 

Allied to A, trifoliolata^ Miq., A, minaJiassa, Miq., and 
A. halmaheiray Miq. 

MELIACE^. 

17. Helia azedarach, Linn. ? 

In fruit. No. 151. 

Native name : "Wyndet. 

Species uncertain in absence of flowers. 
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18. Dysoxylum amooroides, Miquel. 

Tree reaching 150-200 feet. Ko. 36. 
Native name : Pegou utan. 
DUtrib, — Java, New Guinea. 



CELASTRIISnE^. 

19. Celastrns panicalatnB, Willd. 

Small tree. Shore clifF, Rocky Point. No. 26, No. 75. 
JDistrih, — India, Malay Archipelago, Philippine Is. 



RHAMNACE^. 

20. Colubrina pedmLcnlata, sp. noy. 

Arbor humilis. Ramuli terctes laeves apices versus pubescentes. 
Folia membranacea ovata vel ovato-lanceolata acuminata vel sub- 
:acuminata mucronata basi lato-cuneata vel rotundata penninervia 
adtdtiora supeme glabra subtus praesertim in costa venisque 
«trigo8o-pubescentia modice petiolata margine Integra vel sub- 
undulata. Flores in pedunculo longiusculo axillari piloso pedicel- 
lati. Calyx exteme pilis inspersus ; laciniae ovataB intus carinatae. 
Petala 5 disci camosi pentagoni planiusculi ovario adhsBrentis 
margini inserta, oblonga concava quam sepala breviora. Stylus 
^rectus trifidus; lobis obtusis intus stigmatosis. Gapsula baud visa. 

ITah, — Christmas Island, north coast, only occurring near settle- 
ment. In flower February, 1898. 

Easily distinguished from C. asiaticay Brongn., and C, javanieay 
Miq., by having a much longer peduncle. 

Sxnall tree. Leaves alternate membranaceous, ovate-acuminate 
•or subacuminatc, margin entire or somewhat undulate, when fully 
matured glabrous above and strigosc pubescent below, especially 
on the veins. Lamina 3-4 ins. long, 1 J-2 ins. broad ; petiole 
generally about i in. long. 

Flowers in axillary cymes. Peduncles much longer than in 
C, asiaticay Brongn., being from li-lj in., strigosely hairy, as are 
also the pedicels. Calyx pubescent externally, lobes ovate, acute, 
with internal keel. Petals shorter than the sepals, nearly 1 line 
long, rather remote from each other, concave. Stamens about same 
length as petals. Style erect, stigmas 3. Ovary immersed in the 
disk semi- inferior. Fruit not seen. 

The genus Mareordlay Necker, Elem., ii, p. 122 (1790), has been 
placed by Mr. Jackson in the Index Kewensis as synonymous with 
Colubrina, It is considerably earlier, but I have seen no authentic 
material of this. 
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AMPELIDEiE. 

21. Cissus repens, Lam. 

Phosphate Hill. 

Distrtb. — Tropical Ada, Queensland. 

22. Cisans pedata, Lam. 

Nos. 59, 127. 

DiHrih, — India, Ceylon, Cochin China, Siam, Java. 

23. Leea sambucina, Willd. 

Native name : Chelenka. 

JHatrih, — India, China, Philippines, North Anstralia. 

Leea horrida, Teysm., is recorded by Mr. H. N. Kidley, 

SAPINDACEJE. 

24. Allopbylas oobbe, Blume, forma glaber, Hiern. 

No. 119. 

Distrih, (type). — India, Indian Archipelago, North Australia, etc. 

LEGUMINOS.1^.. 

25. Erythrina indica, Lam., forma. 

Tree on noilh coast, common in places (one measured 1 8 feet in^ 
circumference) ; bark smooth, light grey. No. 62. 

Native name : Dadup. 

This plant approaches so closely in structure to E, indica^ Lam., 
that I think it must be considered a form of that species. The 
calyx of E. indica is minutely five-toothed at the very tip, while 
the Christmas Island plant has three, or sometimes five, bluntish 
callosities. The standard is about 2 ins. long ; the wings and keel 
are subequal, and :t 1 in. long. 

Distrih, (type). — Sea-shores of South-East Asia, from Sunderbuns- 
to Malay Archipelago and Polynesia. 

26. Strongylodon ruber, Yogel. 

Common near sea. No. 101. 
Distrih. — Ceylon, Polynesia. 

27. Oalactia tenuiflora, \V. & A. 

Rocky Point. No. 4. 

Distrih. — India, Siam, Malaya, Australia, and East Tropical 
Africa. 
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28. Canavalia ennfomiii, DC. 

Shore. No. 182. 

Distrih. — ^Widely spread in tropics. 

29. Phaseolug InnatiiB, Liim. 

No. 93. 

Dutrib. — ^An American species now widely spread in Old World. 

30. Cajanns indions, Spr. 

No. 100. 

DUMb. — Cultivated widely in tropics. 

31. . Pongamia glabra, Vent. 

Forest tree, hard wood. No. 31. 
Native name : Eayu kwat. 

Distrib. — On all coasts from Mascarene Islands to Malaya, North 
Australia, West Polynesia. 

32. Inooarpus edulis, Forst. 

TaU forest tree, common everywhere. No. 28. 
Native name : Gatet. 
Diatrib. — Malaya, Polynesia. 

33. Ouilandina bonducella, Linn. 
Diatrib. — ^Widely spread in tropics. 

34. Cassia siamea. Lam. 

Small tree, flowering in January, near coast. Probably intro* 
duced. No. 103. 
Distrib, — India, Indo-China, Malay Archipelago. 

35. Entada soandens, Benth. 

East coast. 

Distrib, — Widely distributed in the tropics. 

COMBRETACE^. 

36. Tenoinalia catappa, Lins. 
Large tree. No. 23. 



Native name : Katapan. 

Diitrib, — ^Widely spread in tropics. 
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S7. Combretnm acnminatiuii, Bozb. 

East coast ; Augast. Climber. No. 41. 
Diitnb, — India, Malaya to Philippines. 

38. Gyrooarpiis asiaticTis, Willd. 

Flowering specimens. Also fruit specimens. Common near sea. 
Seedlings soon occur in great numbers when clearings are made. 
No. 140. 

Native name : Buah ba-siap. 

Probably s3rnonymous with O, amerieamMy Jacq., Select. Amer., 
p. 282, t. 178 (1763). Comes into leaf January, flowering about 
April. As soon as fruit is ripe leaves fall, and tree is bare from 
June to December. 

Dutrih, — ^Widely spread in tropics. 



39. Qnisqnalis indica, Linn. 

Luirib, — ^India, Malaya, China, Philippine Islands, Tropical 
Africa. 



MTRTACE^. 

40. Eugenia, sp. 

Large forest tree. Flowers March, April. No. 162. 
Native name : Gowok. 

This plant requires comparison with some of the MiqueHan types 
contained in the Dutch Herbaria, 



41. Barringtonia raoemosa, Blume. 

Nos. 13, 27, 38. Also spirit specimens. 
Native name : Jamboe passagi. 
One of largest and commonest forest trees. 
i>M^rf&.^ Malaya, Polynesia. 



LYTHRACEiE. 

42. Pemphis aoidula, Forst. 

Forming clumps on sea cliffs. Nos. 65, 116. Also in herbarium 
from Cocos-Keelmg Island. H. 0. Forbes. 
Native name : Kayu burung. 
JXstrib. — Tropical coasts of the Old "World. 
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CUCTJRBITACEiE. 

43. Momordica charantia, Linn. 

KoB. 47, 95, 80. 

Didrih. — ^India, Malaya, China, Tropical Africa. 

44. Melofhria mncronata, Cogn. 

Nob. 2, 69, 67, 70. 

Liiirih. — India, Malaya, Philippine Islands. 

45. Melofhria, sp. 
Trailing on rocks, cast coast. No. 113. 

ARALIACiLS:. 

m 

46. Heptaplenmm elliptioQin, Seem. (?). 

Climbing on trees. Common. No. 15. 

The above species was recorded by Mr. Eidley for Christmas 
Island. Our specimens are in flower only, and trait is required 
for conflrmation of this. 



GAMOPETAL^. 
By EnuTJND G. Baxxk, F.L.S., of the Botanical Department. 

RTJBIACE^. 

47. Eandia dentiflora, Benth., lazier, var. nov. 

Cymss qnam typi eae laxiores, sed peduncnlis pedicellisque 
longioribus. Flores majores. Calyx exteme glaber dentibus 
brevibns. Corollse tubus ± 2 lin. longus, ut in specimine typico 
interne hirsutus ; lobis 4-4*5 lin. longis, anthene ± 4 Un. longsB. 

J5aJ. — Common everywhere. No. 5. 

Native name : Coppee utan. 

In the type the corolla tube is scarcely above 1 line long and the 
lobes 2*5-3 lines. The anthers are about 2 lines long. 

Distrih, (type). — India, Hongkong, Malay Archipelago, North 
Australia. 
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48. Onattarda ipeeiota, Liim. 

Large forest tree ; common. East coast. Sweet-scented flower. 
No. 40. 

Native name: Melati. 

DUtrih. — Tropical shores of Old and New World. 

49. Morinda dtrifolia, Linn. 

Small tree in Flying Fish Cove. No. 78. 

Native name : Mongkoodoo. 

Seems somewhat different from usual form of this plant, leaves 
being narrower and flowers occasionally four-merous, but agrees 
with a specimen so named in Herb. Banks, from Endeavour River, 
New South "Wales. 

Dutrih, (type). — India, Malay Archipelago, Australia, Faciflc 
Islands. 

60. Saprosma nativitatis, sp. nov. 

Frutex. .Hamuli adultiores glabriusculi, juniores rufo-pubescentes. 
Stipul&e interpetiolares opposistse membranaceae bicuspidatsB de- 
cidusD. Folia disticha e basi acuta oblonga vel oblongo-lanceolata 
vel oblanceolata apice subacuta, breviter petiolata membranacea 
snbtus palHdiora supra glabra, subtus costulis utrinque ll-lSvalde 
patentibus ante marginem arcuatis etunitis cum costa prima breviter 
rufo-hirsutis. Flores azillares sessiles. Calycis lobi orati quam 
corollae tubus :h dimidio breviores, persistentes. Corolla infundi- 
bularis fauco villosa lobis 4 oblongis vel oblongo-ovatis. Stamina 
fauci corollae inserta ; filamentis pro genere aliquantulum longis. 
Ovarium 2-loculare ; stylus filiformis ramis 2 recurvatis. Semina 
plano-convexa. 

Hab. — Christmas Island. Above Cove. No. 79. 

Small shrub with dark cortex, the younger branchlets covered 
with dark rufescent pubescence, the older branches glabrous or 
sub-glabrous. Leaves oblong, or oblong lanceolate, or oblanceolate, 
lamina often about H in. long and 5-7 lines broad at the widest 
part, petiole short (1^-2^ lines long), penninerved, lateral nerves 
11-13 arching and uniting before the margin, which is entire. 

Flowers axillary, sessile, tetramerous. Calyx lobes reaching about 
half the length of the corolla tube. Corolla infundibuliform, lobes 
oblong or oblong ovate, tube about 1 line long. Anthers borne on 
filaments which are longer than is usual in this genus. Ovary 
two-celled ; fruiting calyx persistent. 

COMPOSITE. 

61. Ageratnm oonyzoides, Cass. 

Common on shore clifl. No. 48. 
Distrih. — ^All hot countries. 



1 
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52. Blumea speotabiliti DC. 

Common on open spaces where trees have fallen. East coast. 
No. 44. 

Distrib. — India, Ceylon. 

53. Wedelia biflora, DC. 

Above East Coast Waterfall, near sea. No. 56. 
Distrih. — Tropical shores of Eastern Asia. 

54. Syneclrella nodiflora, Gsertn. 

Common on shore cliff, near Flying Fish Cove. No. 52. 
BUtrih, — India, Andaman Islands, Tropical America. 



GOODENOVIEiE. 

55. Seffivola koenigii, Tahl. 

On sea cliffs; common near Flying Fish Cove. No. 17. 

Native name : Kembang sabla. 

DUtrxb, — Tropical East Asia, Australia, Polynesia. 

MYRSINE-^. 

56. Ardisia complanata, Wall. 

New South-East Road Plateau. Shrub e-8 feet. No. 1. 

** Small tree." No. 14. 

Bistrih. — Penang, Malay Peninsula, Java. 

SAPOTACE-E. 

57. Sideroxylon snndaicam, Burck., ex descript. 

Tall tree ; common everywhere. Fruit eatable. Nos. 29 and 73. 
Native name : Saoh. 
JHttrih. — Sunda Islands. 

OLEACEJS. 

■ 58. Jasminnm sambac, Aiton. 

Flowers rather larger than usual. 
DUtrih, — India, Java, Moluccas. 
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APOCTNACiLffi;. 

59. Cerbera odollam, Ossitn., forma. 

Small tree, Rocky Point. No. 104. 

This plant, as figured by Kbeede in the Hort. Mai., i, p. 71, 
t. 39, has long lanceolate or oblanceolate leaves. In the Chiistmas 
Island plant ^e leaves are broader and shorter. 

Distrth. (type)' — India, Malay Archipelago, China, Australia, 
Pacific Islands. 

60. Oohroaia ackerings, Miquel, angustifolia, var. nov. 

Folia quam ea typi longiora et angustiora. Drups 2 basi 
connatflB divaricatse conicse 1^ poll, longse. 
Forest tree. Timber used for building. No. 35. 
Native name : Gundra roussa. 
Diitrib, — Banka Islands. 

ASCLEPIADACKS:. 

61. Hoya aldriohii, Hemsley. 

Everywhere on trees and rocks ; flowers November-January. 
No. 105. Mr. W. B. Hemsley briefly diagnoses this species in 
Joum. Linn. Soc, xxv, p. 355. For an amplified description see 
Mr. W. P. Hiem in Joum. Bot., 1898, p. 417. 

Native name : Kembang jiwa.^ 

Distrth. — Endemic. 

BOBAGINE^. 

62. Toumefortia argentea, Linn. fil. 

Common on sea clifl^s. No. 137. 

Distrib, — Ceylon, Australia, Malaya, Mauritius. 

63. Cordia suboordata, Lam. 

Near sea only. Very hard wood. No. 45. 
Native name : Grongan. 

Disirih. — South-East Asia to Australia and Sandwich IsUnds, 
Tropical Africa. 

64. Ehretia bnzifolia, Boxb. 

Small shrub, common on the higher parts of the island, where it 
forms the worst of the undergrowth. The leaves are rather larger 
than usual. No. 68. 

JDistrih, — ^Deccan Peninsula, Malaya to Formosa and Philippines. 
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CONVOLVULACEJS. 

65. IpomcBa pes-oaprtt, Eoth. 

This common plant of tropical sea-shores was recorded by 
Mr. Eidley from the island, but is not in the present collection. 

66. IpomcBa (Calonyotion) grandiflora, Lamk., forma. 

Climbing on trees, north coast. Flowering in April. 

This plimt approaches very closely to /. longifhra^ E. Br., the 
type of which is in the British Museum (Natural History) 
Herbarium. The leaves and sepals are similar, but the peduncles 
are longer. Eobert Brown's plant came from thq Gulf of 
Carpentaria, and Mr. C. B. Clarke, in Fl. Brit. India, iy, p. 198, 
unites it with /. grandiflora^ Lamk. 

Dutrih. (of /. grandiflora^ Lamk.). — ^Widely spread in tropics. 

67. Ipomosa peltata, Choisy. 

Creeper forming dense masses over low trees, middle of island. 
Dutrib, — ^Malaya, Madagascar, Fiji. 

68. IpomcBa digitata, Linn. 
Diitrtb, — Widely spread in tropical countries. 

69. Convolynlus parviflonu, Yahl. 

Trailing herb, White Beach at Settlement No. 83. 
Distrih, — ^Widely spread in tropics of Old World. 



SOLANACEiE. 

70. Solannm biflomm, Loureiro. 

Middle of island. 

Native name : Lombok utan. 

Distrih. — Singapore, Malaya, East Ava. 

71. Solannm ferox, Linn. 

Top of first inland cliff. No. 74. 

On road above Flying Fish Cove. No. 97. 

Phosphate Hill Eoad. No. 99. 

Native name : Terong glatet. 

Diitrih. — India, Java. 

72. Physalii minima, Linn. 

ij^iosphate HiU. No. 160. 

Diiirib. — Tropical Asia, Africa, Australia. 
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78. Datura alba, I^'ees. 

On all coasts. No. 117. 

This species in the Flora of British India is considered a rariety 
cVD, futuoM, linn. 
Distrib, — ^India. 



74. Snellia prostrata, Lamk., var. dejecta, C. B. Clarke. 

DipUracanihus defecttu, IN'ees. 

Common in Flying Fish Cove. No. 96. 
Disfrih, — ^East Africa, India, Ceylon. 

75. Asystasia ooromandeliana, Nees, forma. 

Top of inland clif^, Steep Point. In flower April 5th, 1898. 
No. 154. 

Leaves much larger than type, reaching 5^ ins. long at base, 
gradually narrowing to petiole. 

Distrih. (type). — India, Malaya, Africa, Arabia. 

76. Dicliptera maclearii, Hemsley. 

Common on shore platform. Nos. 20 and 22. 
Diitrib, — ^Endemic. 



YERBENACE^. 

77. Stachytarpheta indica, Yahl. 

Settlement, Flying Fish Cove. No. 29. 
DUtrih, — Tropical Asia and America. 

78. Callicarpa longifolia, Lamk. 

Small tree. East coast, shore cliff, and near Flying Fish Cove. 
No. 39. 
Native name : Chendana. 
Distrih. — India, West Malaya to North Australia. 

79. Tectona grandis, Linn. fil. 

This tree is recorded by Mr. Hemsley for the island, but it is 
not in present collection. The so-called Teak of the island is 
Berria. 

[I believe that this record is due to a mistake, and that T^etana 
grandis does not occur in the island. — C. W. A.] 
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80. Fremna lueidula, Miq. 

Small tree. First inland cliff. No. 103. 
Native name : Kayu duiie. 
J}iiirih. — Java. 

LABIATJS. 

81. Amsomeles ovata, E. Br. 

Common on shore platform. No. 18. 
Common on shore cliff. No. 34. 
Distrtb, — India, Malaya, China. 

82. Leucas javanica, Benth., forma. 

Shore above the Cove ; common. No. 3. 
Shore cliff, in clearings. No. 124. 

The calyx is smaller and teeth shorter than in Horsfield's Java 
specimens of this plant. 

Some forms of Z. mollissima, Benth., seem closely allied to above* 
JDistrih. (type). — Java, PhilippinQ Islands. 



APETAL^. 

By A. B. BsirnLZ, M.A., D.Sc, F.L.S., 
Of the Botanical Department. 

NYCTAGINE-a:. 

83. Boerhaavia diffusa, L., var. pubesoens, Choisy. 

Shore cliff, near Flying Fish Cove. No. 51. Common near 
the sea; November. No. 101. On shore cliff; January, 1898. 
No. 123. 

JXstrih, — ^Tropics generally. 

84. Pisonia grandis, E. Br. 

Large tree near sea ; August to September. No. 19. 

Native name : Ampol. 

Dtetrib. — North Australia, Polynesia. 

85. P. excelsa, Bl. 

A tree, common everywhere, especially in middle of plateau. 
No. 96. Flying Fish Cove; April, 1898. No. 159. 
Native name : Jamboe. 
JHsirih, — ^Malay Islands. 
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AMABANTACEiB. 

86. Deermgia celoaioideSf E. Br. 

Eveiywhere near cliffs. Flowering in August. Flowers red. 
No. 22. East coast; first inland cliff. ]So. 114. 
Diitrib, — India, Malaya, Australia. 

87. Celoftia argentea, L. 

Flying Fish Cove; introduced. No. 21. Flying Fish Core; 
common; December. No. 77. 
Native name : Buntoot kuching. 
Distrih. — Tropical Asia and A&ca. 

88. Aohyranthet aspera, L. 

Bocky point, shore cliffs ; common. Three to four feet high. 
No. 11. 
Diitrib. — Tropics. 



PIPEBACE-S:. 

89. Peperomia IsBvifolia, Miq. 

Centre of island ; on fallen trees ; February, 1898. No. 145. 
JDUtrih. — Java. 

90. P. roBsi, Bendle, sp. nov. 

Herba parva, camosula, repens, glabra, foliis oppositis, breviter 
petiolatisy ellipticis, obtusis, obscure triplinerviis, frequentissime 
et minute atro-punctulatis ; spicis terminalibus, crassis, densifloris, 
folia duplo excedentibus ; bracteolis rotundatis, peltatis; ovario 
obtrudente, rotunde-obovoideo, stigmate parvo, punctiformi, sub 
apice lateraliter inserto ; fructu brunneo, valde exserto, subgloboso, 
apiculato, pericarpio punctato. 

6hoots 3 to 4 ins. long by about li line greatest thickness; 
leaves j- to H u^s* long by 4 to 7 lines broad, on petioles 2 to 8 lines 
long. Spikes reaching barely 2 ins. long by 1 line thick ; pedundes 
less than \m. Bracteoles about i line in diameter, punctulate 
like the leaves. Fruit f line long, pericarp scarcely fleshy, covered 
with numerous small roundish warts. 

The measurements in the above description are taken from a 
moistened specimen ; the plants shrink considerably on drying. 

Near the Polynesian P. iiuularum^ Miq., but distinguished by 
its fleshy habit and elliptical leaves. 
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LATJRINEiE. 

91. Cryptocarya nativitatis, Rendle, sp. noy. 

Arbor ramulis f ermgine - tomentellis, foliis breviter petiolatisv 
coriaceifl, oyatis vel oblongo - ovatis, interdum lanceolatiB yel 
oblongo - lanceolatis, apice acaminatisy xmineryiis, supra glaucis^ 
impreBso-costatis, et manifeste reticulatis, subtus glabris cum yenis 
promineutibus et dense prominulo-reticulatis ; paniculis floribundis, 
rhachi ferrugine, ramufis et floribus subfulye-tomeutellis, floribus 
subsessilibusy sesquilineis. 

Leayes 4 to 6 ins. long by H to 2f ins. broad, with 4 to 6 
upwardly curying main lateral yeins; ultimate meshes of reticu- 
lation small, but well marked ; petioles i to i in. long. Terminal 
panicles spreading, reaching 3 ins. long by 3i ins. broad, branches 
2 ins. long or less. Perianth -segments oblong -spathulate, blunt, 
1 to H line long; fertile stamens 9, anthers bilocular, the 3 inner 
extrorse, with a pair of shortly-stalked roundly cordate anther-like 
glands scarcely -J- line long, the 3 staminodes (fourth staminal 
whorl) subsessile, triangular-oyate, acute, base cordate, apex hairy, 
i line long. Fruit shortly ellipsoidal, about i in. long. 

Approaches the North Australian B. Cunninghamii, Meissn., but 
is distinguished by its larger flowers and oyate leayes. 

Phosphate Hill; April 25, 1898. No. 168. 

Natiye name : Jamboo boolut. 

92. Hemandia peltata, Meissn. 

Large tree; common. No. 146. 

Natiye name : Commendor. 

Dtstrib. — India, Malaya, Polynesia. 

Probably the Semandia ovigera^ L., of Hemsley's list. 



EUPHORBIACE^. 

93. Euphorbia hypericifolia, L. 

Common on the shore and clif^. Nos. 10, 60. 
DUtrih. — Tropics, 

91. E. pilulifera, L. 

Shore cliff and terrace, Flying Fish Goye ; common. No. 54. 
Coffee garden ; common. No. 51. 
LUtrih. — Tropics and subtropics. 

95. Phyllanthus nimri, L. 
IHttrtb. — Tropics. 
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96. Jatropha curoai, L. 

Distrih, — Tropics generally. 

97. Croton oaudatoB, Geisel. 

Shore 'terrace, near North-Eaet Point ; December, 1897. No. 107. 
A single specimen, containing unopened male flowers. 
Distrih. — India, Malaya. 

98. Claozylon rnbeseens, Miq. 

Bocky Point; December, 1897. No. 112. North coast, 
Pebruary; plateau, March, 1898. Small tree, first inland cliff. 
No. 53. 

Native names : Chundana, Eayu onjay. 

Distrib, — Malay Islands to Polynesia. 

99. Aoalypha wightiana, Muell. Arg. 

North-East Point; April, 1898. No. 157. 
Distrih, — India, Java. 

100. Cleidion javanioum, Bl. 

Small tree, east coast, first inland cliff; August, 1897. No. 87. 
JHstrih. — India, Malaya. 

101. Macaranga tanarins, Muell. Arg. 

Tall tree; common everywhere. No. 64. Flying Fish Cove; 
February, 1898. 

Native name : Eayu merah. 
Distrih, — Malayan islands. 

URTICACE^. 

102. Celtis cinnamomea, Lindl. 

Large tree, common everywhere. In fruit, February, 1898. 
Stinking wood. No. 63. 

Native name : Kayu boussouk. 
IHairtb, — India, Malaya. 

103. Sponia amboinensis, Decaisn. 

Small tree, Coffee Garden ; October, 1897. No. 32. 
Distrih. — Tropical Asia, Australia, Polynesia. 
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101 Fions retnsa, L. 

Common everywhere ; January, 1898. No. 120. 

Kative name : Waringin. 

Distrib. — India, Malaya to Australia. 

105. P. sazophila, Bl., vel aff. 
JHstrih, — Java, Timor. 

106. Cudrania javanensis, Tr6cul. 

Thorny creeper. Plateau near south-east road; August, 1897* 
No. 11. 
DiHrib. — Old World tropics. 

107. Flenrya ruderalis, Gaud. 

No. 134. 

Native name : Fulus. 

JHstrih. — ^Malay Archipelago, Polynesia. 

108. Laportea crenulata, Gaud. 

No. 133. 

Native name : Fulus. 

Dittrth. — India, Malaya. 

109. L. mnrrayana, Eendle, sp. nov. 

Arbor dioica(?), ramulis crassis, glabris, foliis petiolatis, paulo supra 
basin rotundatam peltatis, late ovatis, acutis, glabratis, venis subtus 
sparse stimuloso - pilosis exceptis, marginibus leviter undulatis, 
siccis atro-viridibus et membranaceis ; inflorescentibus fcemineis 
aziUaribus petiolos subaequantibus, pedunculis compressis vix alatis, 
cum ramis ramulisque sparse stimuloso -retrorso-hispidis, floribus 
capitatis; perianthii segmentis 4 insequalibus, plus minus ovatis 
vel ellipticis, acuminatis, dorso puberulis ; achsenio discoideo, 
C^bro, cum stigmate subulato terminato. 

Leaves 3i to 7i ins. long by 2i^ to 4^ ins. broad, petioles 2 to 3 ins. 
attached about i in. above the base of the leaf, lateral veins about 
six each side, subprominent below, curving and anastomosing 
below the margin, united by regular scalariform secondary veins ; 
reticulations minute, obvious ; cystoliths numerous, evident ; 
stipules bluntly ovate, sparsely hispidulous. Inflorescence to 2i ins. 
long, lateral branches 1^ in. and less; branehlets subterete; florets 
sessile. Perianth-segments brown, i line or less; stigmas long, 
ferruginously hairy; achenes i line in diameter. Male flowers 
absent. 
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Apparently near the Javanese Z. laxiflora^ Wedd. (from the 
•description in DC. Prodr., xvi, i, 81), which, however, has leaves 
pubescent beneath, and the female inflorescence larger than the 
petioles. 

Flying Fish Cove. A tree ; leaves stinging severely. February, 
1898. No. 147. 

Native name : Jelaton. 

110. Procrifl pedunculata, Wedd. 

A shrub trailing over rocks. First inland cliff, No. 76. Near 
Flying Fish Cove, No. 91. 
Distrib, — Malay Islands, Polynesia, Mascarene Islands. 

111. Boehmeria platyphylla, Don. 

Small tree, common everywhere. Stinging leaves; wood very 
«oft; in flower all the year. Nos. 18, 60. 
Native name : Pulus scrobbo. 
JXairih. — India, Malaya, to China and Japan ; Polynesia. 



MONOCOTYLEDONS. 

By A. B. Eehdle, M.A., D.Sc, F.L.S., 
Of the Botanical Department. 

(PLATE XVIII. 

ORCHIDEJE. 

1. Dendrobinm crumenatum, Sw. 

Common everywhere on trees. No 110. 
Dutrih. — Malaya. 

2. D. macrssi, Lindl. 

The flowers are smaller than usual in the species, but I do not 
think the Christmas Island plant is specifically distinct. 
BUtrih, — ^India, Java. 

3. Phreatia listeri, Eolfe. 
Distrtb, — Endemic, 

4. P. congesta, Bolfe. 

Dtstrtb, — Endemic. A small orchid not found in the present 
•collection. 
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6. Saooolabium arohytas, Bidl. 

Doritii, sp.n. (?), Eolfe in Hemsley's list. 

Pebmary, 1898, On trees everywhere. No. 144. 

This is obvionsly the plant of which fmiting specimens only 
were collected, tentatively referred by Mr. Eolfe to DitritU in 
Mr. Hemsley's list. 

DUtrih, — Endemic. 

6. Sarooohilus oarinatifoliiu, Eidl. 

On trees everywhere. No. 143. 

Flowering and fruiting specimens. Fruit just before dehiscence 
a little over 2 ins. long, tapering regularly from 1} line diameter at 
the apex ; lobes of dehisced capsule 8^ ins. long. 

Liitrtb, — Endemic. 

7. Corymbifl veratrifolia, Beichenb. fil. 

February, 1898. Common on higher parts of the island. 
DUtrih, — India, Malaya. 

AMARYLLIDACEiE. 

8. Crinnm aslationm, L. 

On cM, North-East Point; March, 1898. No. 142. 
DUtrih. — Tropical Asia to Japan and North Australia. 

PALMiE. 

9. Arenga liBteri, Becc. 

Didymoip^rma, sp. of Hemsley's list. 

Common everywhere ; flowering at all times. No. 109. Some- 
times attains a height of 70 feet and a diameter of 13 inches. 
Native name : Areng. 
DUtrih. — Endemic. 



PANDANACEiB. 

10. Pandanns, sp. 

Male spikes and leaves only. Apparently allied to the common 
Indo-Malayan P, odorati»simus, Linn. fil. 

Mr. Andrews states that there is another species of Pandanus of 
which he was unable to procure flowers. It form^ trees 40 feet high. 



i 
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AROIDE^. 

11. Bemiuatia yiyipara, Schott 

Phosphate Hill Road. No. 115. January, 1898. 
JDutrtb, — India, Malaya. 

CYPERACEJg. 

12. Fimbristylis oymosa, E. Br. 

DUtrib. — Malaya, Australia, Polynesia. Not found in the 
present collection. 

GRAMINE-S:. 

13. IflohflBmnm foliotnm, yax. leiophyllom, Hack. 

Flying Fish Coye. Common everywhere round coast. No. 25. 

Dtstrib. — Endemic. 

This is the /. murinumy Forst., of Hemsley's list; and is probably 
only a form of the common tropical Asiatic /. oiliare, Retz. 

/. muticum, L., cited in Mr. Ridley's Hst, is perhaps a mistake 
for /. murinum, Forst. 

14. Digitaria sanguinalis, Scop. 

Common on shore cliffs. No. 25 (in part). 
Distrih. -—Universal. 

15. Panicum (EffossB) andrewsi, Rendle, sp. nov. (Plate XYIII.) 

Planta minor culmis tenuibus, basi repentibus tum ascendentibus^ 
usque paniculam f oHatis ; foliis lanceolatis, acutis vel acuminatis, 
basi oblique cordatis, sparse pilosis ; panicula effusa, glabra, 
ramis solitariis, tenuibus, inferioribus ascendentibus, superioribus 
patentibus, ramulis filif ormibus ; spiculis longe - pedicellatis, 
ellipsoideis, parvis, glabris, gluma i^ quam gl. iii^ duplo minore, 
ovata, iminervia, vel obsolete 5-nervia; gl. ii* obovata, obtusa, 
5-nervia; gl. iii* vix gl. ii*°* excedente, late elliptica, obtusa^ 
5-nervia, paleam sterilem includente; gl. fertili coriacea, levi, 
convexa, elliptica, 5 - nervia, marginibus paleam subsequalem 
amplectante. 

Shoots 6-8 ins. high, intemodcs short, 6-8 lines long by barely 
i line or less in diameter, puberulous ; sheaths subequal, striate, 
with pilose margins; ligule very narrow, membranous; blades 
1-2 ins. long, 5-7 lines broad, papery, generally seven-nerved ; 
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margins pilose below, becoming glabrous above. Panicle not fully 
developed, 3 ins. long by li broad ; in Timor specimens 8 ins. long 
by 4 ins. broad. Spikelets i line long ; barren glumes membranous, 
green, gl. i less than i line long ; gl. ii barely i line long, very 
bluntly apiculate, lateral nerves as in gl. iii submarginal; gl. iii 
i line, with an empty pale a little more than half its length; 
fertile gl. barely f line ; grain unripe. 

Resembles P. arhoresosnsj L. {P. ovalifoUum, Poir.), in habit, but 
differs in the much smaller lowest glume, and the shape and size of 
gls. ii and iii. 

Mob, — Christmas Island, 1897. Also collected in Timor by 
Wallace and Curtis (in Herb. Kew). 

16. Oplismenus compositus, Beauv. 

Coffee Grarden, Flying Fish Cove, and everywhere. Nos. 7, 128. 
No. 128 is viviparous. 

Distrih. — Tropics, generally. 

17. Eleusine indica, L. 

Common on shore cliffs. No. 25 (in part). 
DUtrih. — Old World tropics. 

18. Eragrostis plomosa. Link. 

Nos. 26, 138. 

DUtrih, — Tropical Asia and Africa. 



GYMNOSPERMS. 

By A. B. Rendle, M.A., D.Sc, F.L.S., 
Of the Botanical Department. 

CYCADE^. 

Cycas oircinalifl, L., var. javana, Miq. 

Flying Fish Cove, beach. 

Grows all round the island; most plentiful on upper terrace 
(350 feet) at west end of south coast. 
Native name : Penawa jambi. 
Distrib, — Java, Sumatra, Borneo. 
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FERNS. 
Bj A. OspPy M.A., F.L.S., of the Botanical Department. 

FILICIN^. 

1. Trichomanes parynlnm, Poiret. 

On trees, plateau; Eebruary, 1898. 

DUtrib, — East Asia, Malay Archipelago, Oceania, Madagascar. 

2. Davallia solida, Swartz. 

Common in forest, on trees; November, 1897. No. 82. 
Distrib. — Malay Peninsula, Java, Polynesia. 

3. Davallia disaeota, J. Sm. 

Common on cliffs. No. 81. 
Didrib. — Java. 

4. DavaUia spelonoss, Baker. 

One frond. 

Distrib, — Tropics and sub-tropics. 

6. Asplenium nidus, L. 

May, 1898. 

Distrib, — ^Tropics and sub-tropics of the Old World. 

6. Asplenium fEdcatom, Lam. 

Common on trees ; October, 1897. Nos. 83, 112. 
Distrib. — Polynesia, Australasia, Malay Archipelago, India, 
Africa. 

7. Asplenium centrifugale, Baker: in Joum. Linn. Soc, xxy, 

p. 360 (1890). 

Distrib. — Christmas Island (J. J. Lister). 

8. ITephrodium syrmaticum, Baker. 

Common in forest. No. 87. 
Distrtb. — India, Malay Archipelago. 

9. ITephrodium dissectum, Desv. 

Common in forest. No. 88. 

Distrib, — India, Malay Archipelago, Oceania, Madagascar. 
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10. ITephrodium intermedinnLy Baker. 

Distrih, — India, Malay Archipelago, Japan, Christmas Island 
(J. J. Lister). 

11. ITephrodinm truncatom, Fresl. 

Panchoran; January, 1898. No. 121. 
Distrih, — India, Malaccas, Australia, Polynesia. 

12. ITephrodiam polymorphnm, Baker. 

North-West Point ; not common. No. 94, 
Distrih. — India, Malay Archipelago. 

13. Aspidinm membranacenm, Hook. 

Plateau, common; No. 12. On trees every where ; No, 131. 
Distrih, — Ceylon, Java, Philippines, West China, Formosa. 

14. ITephrolepis ezaltata, Schott. 

North coast; December, 1897. No. 130. 
Distrih, — Tropics. 

15. ITephrolepis acnta, Presl. 

Common in forest everywhere. No. 85. 
Distrih. — Tropics. 

16. ITephrolepiB ramosa, Moore. 

Climbing on trees and shrubs, common. No. 92. 
Disirih.—Troj^ics of the Old World. 

17. Polypodinm adnascens, Sw. 

Distrih. — India and China to Fiji ; East and West tropical Africa. 

18. Polypodinm irioides. Lam. 

Common everywhere on trees and rocks. No. 108. 
Distrih. — India and China to Fiji and New South Wales ; East 
and West tropical Africa, 

19. Vittaria elongata, Sw. 

Sine loc. No. 163. 

Distrih. — India to Hawaii and New South Wales; East and 
West tropical Africa. 
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20. Aorostiohnm flagellifenimf Wall. 

Bare; middle of island; No. 90. Phosphate Hill; January, 
1898; No. 126, 
Distrih. — Himalayas to Java and the Philippines. 

21. AoroftiohimL listeri, Baker : in Joum. linn. Soc, zxt, 

p. 361 (1890). 

Common on higher parts of plateau ; No. 1 9. Phosphate Hill ; 
January, 1898; No. 125. Sin» loo.; No. 129. 
Diitrih. — Christmas Island. 

LYCOPODIACE.E. 

22. Lyoopodiimi phlegmaria, L. 

If iddle of island ; Eehruary, 1897. 
i>w^f3.— Tropics of the Old World. 



MOSSES, 
By A. GxpPy M.A., F.L.S., of the Botanical Department. 

1. Leucobryrmi chlorophyllosum, C. Muell. : Syn. Muse., ii, 

p. 635 (1851). 

Distrih. — Sumhawa, Celehes, 

2. Octoblephariim albidum, Hedw. : Muse, frond., iii, p. 15 (1 792). 
Distrih, — Tropical Zone. 

3. Thyridinm &8ciculatum, Mitt. : in Joum. Linn. Soc, x, 

p. 189 (1869). 

Distrih. — India, Malay Archipelago, Oceania, Chile, Mauritius. 

4. TraohymitriuiiL revolutum, Hampe : in Nuov. Giom. hot. ItaL, 

iv, p. 280 (1872). 

Distrih, — Java, Borneo. 

5. ITeckera lepiniana, Mont. : in Ann. Sci. Nat., ser. lu, x, 

p. 107 (1848). 

Distrih, — Malay Archipelago, Oceania, Mauritius. 
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6. ThnidiTun plnmiilosiun, Doz. et Hoik. : Bry. Jav., ii, 

p. 118, tab. 223(1866). 

Dutrih. — Ceylon, Malay Archipelago, Oceania. 

7. Hypnnm montagnei, Lac. : Bry. Jav., ii, p. 181 , tab. 279 (1867). 
Dutrih, — Java. 



HEPATIC, 



Ptyohanthus sqnarrosiu, Mont. 
DUtrib, — Malay Archipelago. 



LICHENS. 

By Yebnon K. Blackhan, M.A., F.L.S., 
Of the Botanical Department. 

1. Parmelia tinctornin, Despr. 
Distrih. — Wide. Asia, Africa, Australia, l^ew Caledonia. 

8. Parmelia appendionlata^ F6e ? 

Very poor specimen. 
DistHb. — £. Africa. 

3. Physcia piota, Nyl. 

Dtitrtb. — ^Very wide. Asia, Africa, America, Oceania (Jara, 
Australia). 

4. Psrzine sorediata, Fr. 
Distrih. — Africa, S. America, Japan, Tahiti. 

6. Pannaria rubiginosa, Del. ? 
Poor specimen. 
Distrih. — Very wide. Europe, Japan, Africa, America, Australia. 
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6. Lecanora Taria, Acb. 
Distrtb, — ^Europe, Siberia, Algeria, Mexico, New Caledonia. 

7. Eamalina fraxinea, Ach. 
Distrih. — ^Europe, N. and S. America. 

8. Leoidea Intea, Schaer. ? 

Distrih. — Europe, Africa, Japan, S. America, Labuan, Sandwicb 
Islands, New Zealand. 

9. Leptog^um phyllooarpnm, Nyl. ? 

Distrih. — Asia, Africa, S. America, Oceania (Java, Philippines, 
etc.). 



FUNGI. 

By Vernon H. Blackkan, H.A., F.L.S., 
Of the Botanical Department. 

BASIDIOMYCETES. 

1. Sohizophyllnm commune, Fr. 

Distrih. — Cosmopolitan . 

2. Polypoms conflnens, Fr. ? 
Distrih. — Europe, N. America, Australia. 

3. Fomes Incidus, Fr. 
Distrih. — Of almost universal occurrence. 

4. Fomes anstralis, Fr. 
Distrih. — Europe, Borneo, Venezuela, Ceylon, Australia. 

6. Polystiotns flabelliformis, Kl. 

Distrih, — S. America, Cuba, India, Ceylon, Malay Peninsula, 
Borneo. 

6. Folystictos xanthopns, Fr. 
Distrih. — In tropics generally. 
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7. Polystiotas luteo-olivaoeus, B. & Br. 
Distrib, — Australia (Brisbane), 

8 PoIsrstictuB sanguineus, Mey. 

Distrih. — In tropics generally. India, America, Africa, New 
Zealand, Borneo, Tasmania, Philippines, Java, Pacific Islands. 

9. Hezagonia polygramma, Mont. 

Disirih. — Central America, Mexico, Cuba, India, Borneo, Ceylon, 
Australia. 

10. Daedalea tenuis, Berk. 
Distrih. — Philippines, Australia (Adelaide). 

11. Favolus boucheanus, Klotzsch. 
Distrib. — Europe, N. America, Australia. 

12. Laschia cospitosa, Berk. 
Distrih. — Australia (Clarence River). 

13. Himeola polytrioha, Mont. 
Distrih. — Mexico, Cuba, India, Ceylon, New Zealand, Java. 

14. Himeola auricula-jndflB, Berk. 

Distrih. — Europe, N. America, Mexico, Cuba, Tasmania, Borneo. 

15. Guepinia sparassoides, Kalchbr. 
Distrih. — S. Africa (Kaffraria). 

GASTEROMYCETES. 

16. Cyathus montagnei, Tul. 
Distrih. — Cuba, Brazil, Uruguay, Ceylon, Australia. 

17. Geaster andrewsi, Blackm., n sp. 

Exoperidium in statu humido subcameum, in statu sicco 
coriaceum, multifidum, laciniis (circa 7) acutis, basi Integra, 
extus pallidum, siccitate aspero et veniis instructum, intus leve. 
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cinereum. Endoperidium globoso-depressum, sessile, papyraceum, 
cinereum; peristomio subconico, minute dentato, in centro areolse 
circularis striatsD pallidioris posito ; columella persistente, e floccis 
3-3*5 /I latis, fuscis ; sporis globosis, echinulatis, 3*6-4*5 /c diam., 
fuligineis. 

Exoperidiom 20 -40 mm. latum (expansum), endoperidium 
7-12 mm. latum. 

This species is characterized chiefly by the nature of the peri- 
stomium, but the external veining of the exoperidium and the 
size of the spores also distinguish it from most of the Geasters. 



ASCOMYCETES. 

18. Trichosoypha tricholoma, Mont. 
Distrih. — Eio de Janeiro, Guiana, Ceylon, Vera Cruz, S. Domingo. 

HYPH0MYCETE8. 

19. StUbnm javanioiim, Henn. 
Distrih. — Java. 



MYCETOZOA. 
By Abthub Lister, F.E.S. 

1. Stemonitii splendent. Host., var. a, gennina. 

Flying Fish Cove and Phosphate Hill. 

Distrih. — Europe, America, Australia, Pacific Islands, Java. 

2. Arcyria flava, Pers. 
Distrih, — Europe, N. America, Java. 

3. Lycogala miniatnm, Pers. 

Distrih, — ^Europe, N. and S. America, Guiana, Java. 
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PAL>EONTOLOGY 

AND 

GEOLOGY. 



FOSSIL MOLLUSCA FROM THE REEF-LIMESTONES 

OF CHRISTMAS ISLAND. 

By R. BuLLEK Kewton, F.G.S. 

The reef -limestones of Christinas Island have been referred to in 
general terms by the few writers who have visited the region, but 
we are indebted to Mr. C. W. Andrews, through collections made 
in 1897-98, for our first knowledge of the palsDontology of this 
formation. 

Among the specimens brought home from these deposits were 
a small number of shells, which, although of rather bad preserva- 
tion, and many of them not specifically determinable, are more 
or less important as a contribution to the Quaternary history of 
this area. 

The identifications that have been possible appear to prove 
conclusively the modem character of these rocks, the species being 
inhabitants of the siurounding seas at the present day. 



MOLLUSCA: GASTEROPODA. 
Genus TECTTTS, De Montfort, 1810. 

CoQchyliologie Syst^matique, 1810, vol. ii, p. 186. 

Typs. — Tectus pagodalis^ De Montfort « Trochus tnaurittanus^ 
GmeHn. 

Synonyms, — Pyramis, Schumacher, 1817; Pyramtdea, Swainson, 
1840. 
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Tectos pyramiB, Bom. 

6. W. Knorr: Vergniigen SammlnngMiucheln, 1767, toI. i, pi. xii, fig. 4. 
Trochtu pyramia. Bom : Testacea Muaei OsBsarei VindobonenBU, 1780, p. 333 ; 

Chemnitz, Oonchylien - Cabinet, 1781, vol. t, pi. 160, figs. 

1510-1.512, p. 19. 
TroehuB oheliseua^ Gmelin : Systema XaturaB, 1790, 13th ed., vol. i, pt. 6, p. 3579. 
Teetut oMUetUf G. W. Tryon : Manual of Conchology, 1889, vol. n, p. 19, 

pi. ii, figs. 13, 14. 

Description, — Bom*s original diagnosis of this Trochifonn shell 
expresses very clearly the salient characters of the species. It is 
as follows : *^ Testa eonica, acuminata, anfractihus imhricatis, seriatim 
(granulosis f columella torta, imper/orata" 

Remarks. — An undoubted specimen of this species has been 
obtained from the limestone reefs of Christmas Island. It is a tall, 
conical form, with about twelve or more somewhat flattened whorls, 
the upper ones being tuberculate or undulating at the suture. 
The surface of the whorls is ornamented with a regular series of 
spiral granulations, which on the last whorl are arranged in eight 
or nine rows ; the periphery is obtusely acute. The base of the 
shell is flat, wide, and sculptured with concentric lirations, which 
become obsolete near the outer margin. The shell possesses a 
shallow, subtriangular aperture and a short twisted columella. No 
internal characters of the mouth are visible, being hidden by matrix. 

Dimensions. — Length 80, diameter 80 mm. 

Tryon's illustration (fig. 14, see Synonymy) gives an excellent 
idea of the specimen from Christmas Island. 

Distribution. — Indian and Pacific Oceans; Samoan, Viti, and 
Philippine Islands, New Caledonia ; North Australia, etc. ; 
Singapore. (Tryon.) 

Locality. — Flying Fish Cove ; found in the lowest raised reef. 

Number on specimen : 609. 

Examples: 1. 

Tectas t 

Remarks. — A fragmentary cast, probably of this genus, occurs 
embedded in a pink-coloured limestone associated with remains of 
corals, etc. It is not specifically determinable. 

Locality. — Top of first inland diff, about 300 feet above sea-level. 

NuwJber on specimen : 951. 

Examples: 1. 



Genus TUTUJfA, Jousseaume, 1881. 

Bull. Soc. Zool. France, 1881, toI. vi, pp. 172, 175. 

Type. — Murex lampas, Linnaeus. 

Synonyms. — Lampas, Schumacher, 1817, nee Meuschen, 1787 
(Brachiopod), nee De Montfort, 1808 (Foraminifer). 
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Tuta& granifera, Lamarck. 

EaneUa granifera ^Lamarck: Hist. Nat. Anim. sans Vert., 1822, yol. vii, 

M. semigranosa ] p. 163. 

Lampaa granifera \ 6. W. Tryon : Manual of Conchology, 1881, vol. iii, p. 41, 

X. teniigranosa ] pi. xxii, figs. 35-37. 

Description, — This species is represented by a single cast 
embedded in a cream-coloured limestone. A thin test is sparingly 
presen-ed in places, and the typical high spire is well exposed. 
The characteristic granulations encircling the whorls are also 
displayed, each row being separated by a nearly obsolete line of 
granules. The shell has swollen whorls, and terminates with 
a short recurved canal. On each side of the specimen is a definite 
rounded or f uniculate varix, which agrees with recent forms in 
not being regularly continuous. 

Dimensions. — Length 35, diameter 20 mm. 

Memarks. — Since the present specimen occurs associated with 
coral structures and other organisms, it is interesting to state that 
according to Tiyon this genus is found at less depth than Hanella 
and invariably irequents coral reefs and rocks. 

Distribution, — Eed Sea, 'Na.tdl, Paumotus, Philippines, north-east 
coast of Australia. (Tryon.) 

Locality, — Top of first inland cliff, about 300 feet above sea-level. 

Number on specimen : 951. 

JSxample : 1 (specimen associated with pectinoid and other 
bivalve shells of doubtful determination). 



Cyprsa, sp. 

Description. — This is a small cast in a cream-coloured compact 
limestone, of cylindrical shape above but with a depressed base, 
exhibiting a sub -central, narrow, and longitudinal aperture; 
the lip bears a regular dentition along its entire length ; a short 
canal is present at each end ; the spiral volutions are well exposed 
through a small fracture at the base. 

Dimensions. — Length 25, width (max.) 15 mm. 

Remarks. — Prom a comparison with recent forms this specimen 
appears to be allied to C. cameola of Linnaeus, a species living in 
the Pacific and Indian Oceans. 

Locality. — Flying Fish Cove ; about 500 feet above sea-level and 
above rocks of undoubted Miocene age. 

Number on specimen : 841. 

Examples: 1. 

Turbo? 

Remarks. —Cast of a Gasteropod shell probably referable to Turbo^ 
showing the two last whorls. The absence of sculpture and other 
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characters renders this specimen of no account for determination 
purposes. Found in a cream-coloured limestone containing corals 
and other structures. The front or apertural part of the specimen 
is embedded in matrix. 

Loeality. — Top of first inland clifi, about 300 feet above sea-level. 

Number (m speeifMn : 951a. 

MeampUi: 1. 

INDETERMINABLE SPECIMENS. 

First, — A fragment of white limestone weathering a slaty colour, 
with remains of a Gasteropod oast, probably of Trochoidal affinities, 
but not identifiable. 

Loeality, — North coast, about 50 feet above the sea-level. 

Number on specimen : 1043. 

Examples : I. 

Secondly. — A mass of light-coloured limestone contains several 
small forms of Gasteropod shells whose structures, having mostly 
dissolved away, leaving mere casts or impressions, are not capable 
of accurate determination. Among some of the shells represented 
in the block appear to be Nassa and a number of Cerithium-'^G 
forms with a granular ornamentation, • probably belonging to the 
genus Bittiumy etc. 

Locality. — Top of first inland cliff, about 300 feet above sea-level. 

Number on specimen : 95 1 . 

Examples : One block ; composed entirely of small Gasteropods. 



MOLLUSCA : LAMELLIBRANCHIATA. 

Genus TEHUS, Linnasus, 1758. 
Systema Natur®, 1768, 10th ed., p. 684. 

Type, — Venus verrucosa, Idnnseus. 

Venus vermoosa, Linnaeus. 

Venut verrucosa, Linnieas: S^Btema Nature, 1758, 10th ed., p. 685 ; Philippi, 
Enum. Moll. Sicilise, 1836, vol. i, p. 43 ; Romer f£.), Kritische 
Untersuch. VenM, 1867, p. 26 ; Fischer (P.), in Tchihatcheff's 
" Asia Mineure," 1866-69, yolume on * Pal6ontologie,' p. 365. 

Description, — Shell sub-cordate and thick ; sculpture exhibiting 
nearly equidistant concentric ridges, with a series of intermediate 
fine and closely-set striations ; the ridges are tubercled or verrucose 
at the sides; a ribbed structure radiating from the beaks lies 
immediately below the outer coating with the concentric ridges, 
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and where the concentric striations cross these a cancellated 
condition is set up ; margins crcnulato ; ligamental farrow 
excavated, oblique ; characters of lunule obscured by matrix ; no 
dentition seen. 

Remarks, — The specimen referred to this species shows extremely 
well the chief characters of the shell. Both valves are in contact, 
but not quite in sitH : the left illustrates structural ornamentation ; 
the right, represented by a cast, shows a posterior oblique ridge 
and adductor scar, but no sinus or pallial line are decipherable, 
probably on account of youth, as the specimen is small and 
apparently a young example. It is in a cream-coloured limestone. 

Dimensions, — Height 28, length 31, diameter 25 mm. 

Distribution, — Species of wide distribution occurring in the Post- 
Pliocene beds of the Clyde Basin, etc. ; in the Sicilian strata ; 
and recent examples in the Mediterranean ; Canary Islands ; 
America ; Indian Ocean (E. Romer) ; etc., etc. 

Locality, — Top of first inland cliflF, about 300 feet above sea-level. 

Number on specimen : 1032. 

Examples : 1. 



Venus, sp. 

A small block of cream-coloured limestone contains casts of 
a right and left valve of this genus. The position of the muscle 
marks and sinus, the characters of the posterior oblique area, and 
the convexity of the valves, appear to show a relationship to P'enus 
puerpera of Linnaeus, resembling, in fact, a figure called V, puerpera, 
var., in Chenu's ** Manuel Conchy liologie," 1862, vol. ii, p. 82, 
fig. 352, although the absence of dental and sculptural characters 
renders the specimen of doubtful specific value. 

Dimensions. — Height 55, length 65, depth of each valve 18 mm. 

Locality, — Top of first inland cliff, about 300 feet above sea-level. 

Number on specimen : 1032. 

Examples : Two valves on one slab. 



INDETERMINABLE SPECIMENS. 

A small mass of a rather coarse-grained yellowish -white limestone, 
weathering a drab colour, largely composed of Lamellibranch shells, 
which occur as casts having little or no characters sufficient for 
identification. Some of the shells have a trigonal or nuculoid 
appearance. 

Locality. — West end of island, about 725 feet above sea-level. 

Number on specimen : 360. 

jLxamples: 1. 
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THE FOSSIL CORALS OF CHRISTMAS ISLAND. 
By Dr. J. W. Gkkgoky, F.G.S., F.Z.S. 

(PLATE XIX.) 

The collection of fossil Corals made in Christmas Island by 
Mr. C. W. Andrews includes a little over seventy specimeni^ 
which were carefully collected, the exact stratigraphical position 
of each being recorded. The fauna is of interest, as I understand 
from Mr. Andrews that no fossils were obtained by previous 
visitors to Christmas Island, and that the only other fossils which 
he obtained were foraminifera and a few imperfect moUuscan shells. 
Hence the determination of the geological age of the various lime- 
stones that build up the island must be dependent to a considerable 
extent on the evidence of the corals. 

Many of the specimens, however, have been so altered, often 
by phosphatization, that they are specifically indeterminable ; and 
the number of corals collected from the oldest limestones in 
Christmas Island is small, and the specimens fragmentary. But 
the most serious difficulty in the study of this fauna is that it 
comes from the borderland between the provinces of the 
neontologist and palaeontologist. The identification of late 
Cainozoic fossil corals is always a difficult task. For the 
description of the recent specimens is based on the external form 
and superficial characters; whereas the description of the fossil 
corals refers to the essential structure of the corallites, as shown 
by transverae sections. Hence, consideration of the relations of 
the living and the latest extinct species of corals involves a 
comparison of incomparable terms. 

A further difficulty in the case of the Christmas Island 
collections is introduced by the fact that the corals are mainly 
Astreans. And the Astreans in the Zoological Department ai^e 
not yet an*anged, so that I have not always been able to compare 
the fossil corals with specimens of the species to which they are 
referred. 

The fauna includes representatives of nineteen determinable 
species, of which eight are new. 

As regards the general character of the fauna, it is typically 
Indo-Pacific, all the previously known species coming from that 
region. 

The corals are all reef-building species, and probably none of 
them grew at a greater depth than six or eight fathoms. The 
list of species and their distribution are given in the appended 
table. The horizons of the fossils have been tiivided into four 
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groups, in accordance with Mr. Andrews' account * of the structure 
of the island. The groups are the limestones of — 

1. The sea cliffs. 3. The central plateau. 

2. The inland cliffs. 4. The centi'al nucleus. 

The interpretation of the evidence of the fossil corals as to the 
ages and relations of the Christmas Island limestones is difficult, 
as so little is yet known of the coral fauna of Malaysia between 
early Miocene and recent times. Many Miocene corals from Java 
have been described by Duncan, von Eeuss, and Martin ; and the 
existing Malaysian coral fauna is fairly well known. But from 
the intervening period no corals have previously been described. 
Nevertheless, the evidence of Mr. Andrews' collection is tolerably 
clear. 

The limestones of the sea cliff contain corals many of which 
are of the same species as those now growing on the fringing reef 
of Christmas Island; so that the date of those limestones is no 
doubt Pleistocene. At the other end of the series are the 
limestones of the central nucleus : they have yielded three 
determinable species, of which two are new, and the third 
{Orhicella herklotai) is found in the older Miocene of Java; of 
the other two species one belongs to a genus elsewhere known 
only in the Miocene, and the other is a coral of an ancient aspect, 
though its genus was founded on a living species from the Red 
ISea. The limestones of the centi'al nucleus are therefore probably 
Miocene in age. But the e^ddence of the corals is insufficient 
for positive opinion, or for the suggestion of a more precise date. 
As opportunities for further geological collecting in Christmas 
Island will probably arise, it may be worth while directing 
attention to the desirability of obtaining more specimens of corals 
fi*om the central limestones. 

On the central plateau reefs of recent limestone are said to 
occur; this age is assigned to the rocks on the evidence of the 
foraminifera. But there are no corals of recent species in the 
collection fi'om the central plateau. The evidence of the corals 
renders it probable that outcix)p8 of the central limestones occur 
on the floor of the plateau. 

The majority of the specimens were obtained from the limestones 
of the inland cliffs. Most of the species from this zone are still 
living, and four of them also occur in the rocks of the sea cliffs. 
But others are of older aspect,, and the occurrence of a weathered 
specimen of Orhicella herklotsi and Anuoccenia favoidea shows that 
the Miocene limestones are exposed in some parts of the inland 
cliffs. Whether the rest of the cliffs, containing the species 



* C. "W. Andrews, " A Description of Christmas Island (Indian Ocean) " : 
Gcogr. Journ., 1899, vol. xiii, pp. 20-24. 
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Mitsaa aff. echinatay Cmloria andrswai, Montipora afl. dana^ etc., 
should be regarded as FLeiBtocene or Pliocene, the evidence is 
insufficient to show. It is only certain that these limestones are 
intermediate in age between the late Pleistocene of the sea cliffs 
and the Miocene of the central nucleus. 



Family POCILLOPOBID-^. 

Pooillopora, aff. brevioomis, Lamarck, 1816. 

PoeiUapora is represented among the Christmas Island corals by 
several fragments included in a limestone from the foot of the 
first inland cliff on the North Coast (No. 867). One specimen 
is a cylindrical branch 45 mm. high and 8 mm. in diameter. 
Another is a low, massive, almost hemispherical branch. 

Mr. Bernard has provisionally identified two recent FoeUlopora 
from Christmas Island qs P. favosa and P. hrevieamis; the fossil 
specimens would agree with either in the characters of the 
corallites. A large number of recent species of this genus have 
been proposed by neontologists on variations in the shape of the 
branches. Ortmann, * however, has suggested that the recent 
species are mere individual variations. In describing a collection 
of thirty -three specimens he states that they form a complete 
transitional series, and fill up the gaps between the previously 
described species. Ortmann, therefore, did not give a specific 
name to any of the specimens. 

Eecently Mr. J. S. (jardiner* has also questioned whether "all 
these so-called species should not rather be described as varieties 
of one species," though he retains the conventional method of 
treatment of the group. 

The most convenient name for the Christmas Island fossil 
specimens would be P. hrevicamtBy Lam. 

Pooillopora, sp. indet. 

No. 989. From second inland cliff, over Flving Fish Cove ; 

alt. 500-600 feet. 
No. 947. Broad reef on middle of the island ; alt. 500-600 feet. 
No. 925. High cliff over south end of Flying Fish Cove 

alt. 400 feet. 

These three specimens are so altered that thev are spccificallv 
indeterminable. 



I Ortmaan, Syst. und A^erbr. Steinkor. : Zool. Jahrb., vol. iii, Syst. 1888, 
pp. 162-165. 

« J. 8. Garner, "Pocilloporidae from S."W. Pacific": Proc. Zool. Soc.> 
1897 (1898), p. 942. 
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Group ASTRJEED-a;. 
Miusa, aff. eehinata (Edwards & Haime), 1849. 

ZobophffUia iehinatay Edwards & Haime, 1849. M^. Astr., pt. U: Ann. Sci. 

nat., Zool., ser. in, ^1. xi, p. 2o3. 
Muua ,, Edwards & Haime, 1857. Hist. nat. Cor., Tol. ii, 

p. 337. 

This species is represented in the collection by a fragment 
(No. 203) 70 mm. high, 65 mm. long, and with the calices 28 mm. 
wide. The specimen includes two confluent calices, and the walls 
of the corallum are parallel in horizontal sections. As the upper 
part of the septa is not shown, its absolute specific determination 
18 impossible. But so far as the evidence goes, the specimen 
agrees with those collected by the ** Challenger" in the Malay 
Archipelago, and determined by Quelch as Jf. eehinata. The only 
doubtrul point is, that in the transverse sections the septa do not 
appear to be alternately thick and thin ; but this arrangement 
is probably masked by the secondary calcification of the specimen 
during fossilization. 

The Christmas Island specimen was collected from the first 
inland clifE at the Zigzag, at the altitude of 90 feet. 



Leptoria phrygia (Ell. & Sol.}, 1786. 

Madrepora phrygia, Ellis & Solander, 1786. Hist. Zooph., p. 162, pi. xlriii, 

fig- 2. 
fwn Leptoria ,, Edwards & Haime, 1849. M^m. Astr., pt. iii: Ann. Sci. 

nat., Zool., ser. iii, vol. xi, p. 292. 
„ tenuis {non Dana), Edwards & Haime, 1849. Ibid., p. 292. 

The name of this species has been the subject of much confusion, 
owing to an apparent inconsistency between Dana's figures and 
description of this species and L, tenuis (Dana). Milne Edwards 
and Haime apparently based their diagnoses on Dana's figures, and 
thus inverted the main characters of the two species; for they 
describe Z. tenuis as having broader gyri and less crowded septa than 
L, phrygia^ and also as having stouter walls and columella. But 
Dana docs not state the magmfication of his enlarged figures, and 
it therefore appears wiser to base the distinctions between the two 
species on his diagnoses. He therein states that the gyri of 
Z. phrygia are 2-2J lines broad, while those of M, tenuis are 
IJ lines broad. Moreover, in L, phrygia there are from 10 to 12 
septa to the half -inch, whereas in Z. tenuis there are about 20 septa 
to the half-infch. Edwards & Haime, however, define Z. phrygia 
as having the gyri 3 mm. broad, against 4 mm. in Z. tenuis^ and 
15 primary septa per ccntimeti'c, sigainst 8 in Z. tenuis. 
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OitDiann' appears, therefore, to bo perfectly justified in con- 
cluding tliat Edwards & Haimc reversea the names of theao two 
species. 

The Christmas Island collection includoa three specimens of this 
species, which have the following dinicnsions : — 

No. 53. No. 306. No. 100. 

Widtk of calicioal aerisa 3 mm. ... 3-4 mm. ... 3-4 mm. 

Number of primary lapta pet em. 9 ... 7 ... 7-B 

They are therefore referable to the Z. ttnitit of Edwards & Haime 
(non Dana) and the Z. pkrygia of Ellis & Solander, with whose 
figure tiiey agree. 

■ A slide cut from specimen No. 306 affects the generic diagnoeb 
■ of Zeptoria. As generally defined, the walls of adjacent eorallites 
are said to unite directly; hut, asi shown on Fig. 1, the adjacent 



series are, in places, united by costso and eiotteca, and not by 
the walls. This fact led me, on first examinatiou of the slide, 
to feel some doubt whether the coral were a Zeptoria. But it 
appears only necessary to modify the generic diagnosis to this alight 
extent; for the same mode of union of the series of eorallites 
occurs in L. UnuU (Dana). Thus Dana's description of that 
species refers to the corallum as very cellular ; and his figure of 
a transverse section (Dana, op. cit., pi. sii, fig. Id) shows the 
compound nature of the walls. 

tir. Bernard's manuscript list of the recent corals collected by 
Hr. Andrews at Christmas Island shows that Z. phtygia still 
lives on the neighbouring reefs. 



' Ortmann : op. cit., p. 172. 
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The distribution of the fossil spocimens on Christmas lalBiid 
is as follows : — 

No. 53. From top of sea cliff on the east coast. 

No. 306. First iiuand cliff above West White Beach ; alt. 

260 feet. 
No. 100. From a limestone breccia on the first inland cliff at 

the height of 250 feet. 



CoBloria andrewii, sp.n. 

Diagnosis, — Corallum, form unknown^ but massiTo; the species 
is represented by a slab 80 mm. high, 55 mm. wide, and 20 mm. 
thick. Corallites in very short series and mostly isolated. The 
longest series is 7 mm. long, and includes three calicinal centres. 
The single, circumscribed corals occur in regular rows. Walls 
thick. Columella of stout trabeculee, and for tiic genus fairly well 
developed. Septa stout ; one cycle in young corallites ; two 
incomplete cycles in mature corallites. 

Butrihution, — Represented in the collection by one specimen 
(No. 175), from the first inland cliff on the north coast ; approximate 
altitude 90 feet. 

Figure, — PL XIX, Fig. 1. Part of a transvei*sc section, X 2 dia. 

Affinities. — The nearest ally of this species is the Maandrina 
delieatula, Ortm.,^ fi'om Samoa, in which the valleys are from 
5 to 12mm. in length; the septa occur in three cycles, and the 
columella is represented only by a trace. Owing to the shortness 
of the calicinal series the species belongs to the section of CcBloria, 
for which Edwards & Haimo once founded the genus Astroria. 
This species is also allied to Astroria esperi, Ed. & H.,* which, 
however, has three incomplete cycles of septa, and calicinal valleys 
8 centimetres long. 



Moandrina equisepta, sp.n. 

Diagnosis. — Corallum massive. Calicinal series 5 mm. wide and 
fairly long (many of them being 3 cm. long) ; while there are 
many independent calicos. Many of the calicinal series are 
straight, and others are bent into V -shape. Septa subequal, and 
about thirteen in number in 1 cm. ; small secondary septa occur at 
intervals. Columella usually a little under 1 mm. in width, but 
vaiying from '5 to \'5 mm. 

Figure. — PI. XIX, Fig. 2. Part of a transverse section, X 2 dia. 



* Ortmann : op. cit., p. 171, pi. vi, fig. 6. 

• Edwards & Haime, M6m. Astr., pt. ii: Ann. Sci. nat., Zool., ser. iii, 
vol. xi (1849), p. 298. 
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^^^ri^tf/toi».— Christmas Island. Fossil from the raised reefs 
of the sea cliff at Eocky Point. Also recent from fringing reef 
of Flying Fish Cove. 

AffinitisB. — The main character of this species is the subequal 
size of its septa, which are alternately large and small in most 
species. 

A recent specimen from Christmas Island has been provisionally 
named by Mr. Bernard C, aff. sinensu, with which it agrees in 
some characters. But according to Edwards & Haime's diagnosis 
of C. ninenais the '* valleys are extremely short; one sees few of 
them which are more than 2 cm. in length, and a great number 
of caliccs are independent {m ctramsorivent).^^ The septa, moreover, 
are alternately large and small. C. sinensti is, indeed, placed 
by its founders in their genus Aatrorta, whereas the present 
species seems to me to be necessarily excluded from that section 
of Cmloria, 

Another ally of Jf. equisepta is C. ardbieoj Klz.' {C, forshaelt, 
Ed. & H.), which differs, among other characters, by the unequal 
sice of the septa. C. hottai, Ed. & H.,^ in this respect agrees with 
the Christmas Island species, but it has the columella '* tout-^-fait 
rudimentaire." 

Another coral with which this species has points of resemblance 
is the Maandrtna heterogyra of Ed. & H. ; ^ but that species is 
described as ha-^-ing subequal septa of 2-3 cycles, a well developed 
columella, and 12-14 septa per cm. The locality of the type is 
unknown, and Quelch^ maintains that it is a West Indian coral, 
and the name is a synonym of M, strigosa^ Dana, i.e. Maandrina 
filograna (Esper). 

Befercnce to this Maandrtna raises the question of the retention 
of Maandrtna and Coshria. The latter genus was founded by 
Milne Edwards & Haime* in 1848 for one species previously 
known as Maandrtna dadalea, which must therefore be taken as 
the type. Caloria was separated from Maandrtna simply as in 
the former the columella is parietal and rudimentary, and in the 
latter is essential and spongy. In. 1857 Edwards & Haime' 
retained the genera on the same grounds : they stated that in 
Maandrtna the columella is "bien d6velopp6e," whereas Caloria 
belongs to a group with the columella rudimentary or absent. 
Since that date those authors who have accepted Codoria have 

^ Klunzmger: Eorallth. Eoih. Meer., iii, Steinkor., pt. 2 (1879), p. 17, 
pi. ii, figs. 1-3 and 8 ; pi. ix, fig. 10. 

' Edwards & Haime, M^m. Astr., pt. ii: Ann. Sci. nat., Zool., ser. ni, 
Yol. xi (1849), p. 296. 

* Edwards & Haime, M6m. Astr., pt. 11: Ann. Sci. nat., Zool., ser. in, 
vol. xi (1849), p. 281. , 

* Quelch. £eef Corals : Rep. Chall. Exi)ed., Zool., vol. xri, nt. 46, p. 93. 

' Edwards & Haime, Clasaif. denz. trib. Astr. : Compt. Bend., toI. xlvi, 
p. 493. 

" Edwards k Haime : Hist. nat. Cor., vol. ii, p. 289. 



214 Christmas Island. 

done 80 on the chtu^acter of the columella. But in the type 
species of Ccdoria the columella is quite well developed (see e.g. 
I^e original figure of Ellis & Solander, Hist. Zooph., pi. xlyi, 
figs. 1, 2); it is in fact better developed than in some species 
of Maandrina, 

The distinction based on the columella appears to me insufficient 
for the separation of the two genera. The length of the confluent 
calicinal series may, however, yield an adequate basis ; for those 
corals in which the calicinal series are very long may be con- 
veniently kept distinct from those in which the calicinal series 
are short and independent calices predominate. Cmlorxa^ with 
C, dadalea as the t^7)e, Vould include the latter group. The naming 
of the former group is a difficult question. The most convenient 
name would be MtBandrinay but that name woidd have to be 
designated as Ed. & H., 1848, non Lamarck, 1801. For according 
to the original foundation of that genus its type is Maandrina 
peetinata, Lam., which most authors have taken as the type of the 
genus Peotinia, 

Whether the inconvenience of the change in the name 
Maandrina, which observance of the laws of nomenclature would 
involve, be too serious for obedience to the law to be advisable, 
I leave zoologists to settle, and so provisionally retain it. 



GtoniastraBa retiformiB (Lamarck), 1816. 

Attraa ret\formi»f Lamarck, 1816. Hist. nat. Anim. s. Vert., vol. ii, p. 265. 
OoniastrcBa retiformutj Edwards & Haime, 1849. M6m. Astr., pt.ui: Ann. 

Sci. nat., Zool., ser. iii, vol. xii, p. 161. . 

This species is rcprcsented at Christmas Island by a recent 

?)ecimen determined by Mr. Bernard and several fossil specimens, 
he latter show the following characters : — The corallites are from 
3-4 mm. in dia. ; the walls are from '5 mm. to something under 
1 mm. in thickness ; the septa belong to three cycles, of which the 
third is incomplete ; the columella is loose and sometimes hollow ; 
the pali are indistinct ; th^ corallites are elliptical, quadrangular, 
pentagonal, or hexagonal in shape. 

The corals agree closely with O, capitata, Stud.,' which, as 
Ortmann' suggests, is probably a variety of O, retiformu with 
thinner walls, somewhat exsert septa, and more open calices. The 
recent specimen from Christmas Idand resembles the capitata form, 
the characters of which are not preserved in any of the fossils. 
Distribution, — Christmas Island. 
Recent: 

Fringing Reef, Flying Fish Cove. 



^ Th. Studer, Beitr. Fauna - Steinkor. Singapore : Mitth. Naturf. (Resell, 
Bern., 1880 (1881), pp. 40, 41, fig. 8. 
' Ortmann : op. cit., p. 173. 



ToasU : 

No. 1,042. FiimacleB at foot of first inland cliff at the 

Zigzag. 
No. 969. Pedeatal of block of foromimfeial limestene 

on top of the aea elif(. 
No. — . Sea cliff at Rocky Point. 

Orbioella herklotii (Ihmcan), 1864. 

Attraa h^rtlvtii, Duncao, IS04. Coral from Mount Sela : Qoart. Jonia. Oeol. 

Soo., vol. II, p. 72, pi. ™, fig. B. 
Eetiattrtea taittkla, Mortia, 1880. Teititinch. JaTa, p. 140, pi. xut, fig. 21, 

pi. iiri, fig. 4. 

Dittribuiion. — Orbitoidal Limestone. !Uiocene at Badjamandala, 
near Tjisitn, Java -, and Uount Sela, Java. 
Christmas Island. 

No. 659. Limestone from south aide of chalk-capped 

hill ; alt. 700 feet. 
No. 954. Prom talus at foot of high cliff, east of 

Phosphate Hill. 
No. 947. Broad reef near middle of the island. 
?No, 996. An altered specimen from inland cliff, 

south coast ; alt. 200 feet. 
? No. 626. A ^cimcn in form of a cast, from the foot 
of tho second inland cliff, east coast. 
Figurt. — Fig. 'i. Part of a thin section of epecimen, No, 659, 
X 7 dia. 



Orbioella mnrr&yi, sp.n. 



Sioffnotu. — Corallum massive, with very large corallites, and 
very thick exotheool areas. The calices are from 9 t« lOmm. in 
dia., while the calicinal centres are from 15 to 26 mm. apart. 
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The septa occur in three complete cycles, and there is one order 
of the fomrth. The columella is from 2 to 3 mm. in diameter. 

The costsB are very long, and can be traced out through the 
compact ezothecal tissue. 
jyistrthution, — Clhristmas Island. 
Fossil: 

No. 996. From limestones of the inland clifC, on the 
south coast ; alt. 200 feet. 
? No. 903. Cast of probably the same species, from the 

sea-level on the east coast, above basalt 
and volcanic agglomerate. 
Fiffur0, — ^Pl. XIX, Fig. 3. Part of transverse section across 
No. 996, X 2 dia, « 

Affinities, — This species is characterized by the large size of the 
exo&ecal areas, which are wider than in any other species of 
OrhieeUa known to me. The better specimen was collected from 
the inland clifPs on the south coast, and may indicate an outcrop of 
the limestones of the central nucleus at that point. 



Orbioella pleiades (Lamarck), 1816. 

This well-known East Indian species is represented by several 
specimens, viz. : — 

No. 122. Top of the sea cliff, east coast. 

No. 978. Limestones of the inland cliff ; alt. 200 feet. East 

coast. 
No. 353. On the road, 212 chains south from West White 

Beach ; alt. about 450 feet. 
No. 867. Foot of first inland cliff, north coast ; alt. 50-60 feet. 
No. 212. Foot of the inland cliff, south end of Flying Fish 

Cove ; alt. 50-60 feet. 
No. — . Limestones of the sea cliff, Rocky Point. 

The roecimens have the coraHites more closely packed than in 
the specmien shown in Ellis & Solander's original figure ; but they 
agree in essential points with the species as generally accepted. 
The corallites are circular, and from 2 to 8 mm. in dia. ; the septa 
in sections are usually twelve in number, but some representatives 
of an incomplete third cycle occur. 



Orbioella, aff. quadrang^olaris (Edwards & Haime). 

The collection includes a well-preserved fragment of an Orhieella 
with large subquadrangular corallites, distinct calicinal edges, well- 
marked costee, narrow zones of very coarsely vesicular ezotheca, 
and septa which are thick near the walls and beoome thin near the 
oolumella. In these respects it appears to be a member of this 
species, of which I have not seen either figures or Bpeoimens. 



The Christmae Island specimens differ from UUne Edwards 
and Haime'B diagnods in three reapects, whieh appear to me to be 
worthy of at least varietal recognition. 

Var. oolomnata,' nov. 

The variety differs from the typical form of the species by 
having deep open calicos ; the columella is very large j and the 
tertiary septa are not united to thq secondary septa. 

The diameter of the corallitcs is from n-13mm.; the diameter 
of the columella is about 5 mm. ; and there ore about 8^ cycles 
of septa. 

J>uiribution. 
a. Seoent: 

Locality of the type unknown. 
i. Fossil: 

Christmas Island. No, 322. Limestones of the sea- 
cliff series, mouth of Sidney's Dale. 
Figure. — Pig. 3. Part of a transTcrse section, x H dia. 



Oibioella prsheliopora, sp.n. 

IHagnont. — Coralltun massive : erfemal characters unknown. 
Corallites of medium size, being from 4-5 mm. in diameter, circular, 
and separated by from 1 to 2 mm. Columella very spongy, but 
large, being from 1-I'5mm. in dia. Septa irregular; in some 
eeotoia of a corallite there may be representatives of an incomplete 
aixth order; whereas in the adjacent sector the septa of the fourth 
Older are rudimentary and barely recognizable. The primary and 



> Ottmmmtnt, faniihed nith a cohnno, in nfcnrmice te the brge m 
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Bccondaiy septa are long and thin, the latter being considerably the 
shorter ; botii are connected to the columella, though in sectiofia 
the connection may not be shown in all cases. 
Distribution. — Christmas Island. 
Fossil: 

No. 946. Prom the limestone pinnacles a little south 

of the middle of the island; alt. 550 feet. 

No. 511. A specimen from top of the upper cliffy 

middle of the east coast. 

Figwre^ — PI. XIX, Pig. 4. Part of a transverse section of 

specimen No. 946, x 2 dia. 

Affinities. — Orhicella praheliopora is a species intermediate in 
characters between the Orhicella irregularis (Mart.) from the 
Miocene of Java and 0. heliopo^ra (Lam.) from the Australian 
seas. It is probably nearer the former, which diiOPers by having 
only four cycles of septa, and by having the corallites crowded 
together so that they are irregular and polygonal in shape. The 
two species agi'ee in the irregularity of the septal sequence. In 
two adjacent sectors in one corallite of the type-sgecimcn of 
0. praheliopora the sequence is as follows: — "'^ 

1 4 3 2 5 3 1 
16473525341 

According to Martin's diagram of 0. irregularis, the sequence 
in three sectors in that species is ; — 

13 2 3 1 

14 3 5 2 3 1 
1 8 5 2 5 3 4 1 

Prom 0. heliopora the Christmas Island coral differs by having 
a looser columella and less regular septal sequence ; for 0. heliopora 
is said to have four complete cycles. The primary, secondary, and 
tertiary septa are said, moreover, to be not very different in size 
in the living species. 



AcanthastraBa patola (Dana). 

Orhicella patula, Dana, 1848. Zooph. : Expl. Exped. Wilkes, vol. viii, p. 209^ 

pi. X, fig. 14. 
Acanthattraa ? patula, Edwards & Haime, 1857. Hist. nat. Cor., vol. ii, p. 695. 

Yar. pauoidentata, nov. 

The genus Acanthastraa is represented in the collection by 
a small fragment 70 mm. long ; the corallites are from 9 to ^2 nun. 
in diameter, the majority being 12 mm. The columella is small, 
and consists of a few denticles, though sections at first sight 
appear to have a long columella owing to the abundance of central 
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endotheca. The corallites in internal Bections are mostly circular, 
the majority are of the aamc size, the walls are thin. The septa 
include three complete, well-developed cycles ; between them are 
.some obscure costte, corresponding to the eepta of a fourth cycle. 

The specimen agrees essentially with Dana's 0. patuia, except 
that the septa appear more distinct from one another than in his 
figure (Dana, pi. x, fig. 14c), and the columella contains fewer 
dwiticleB, Whitelegge ' has recently recorded the species from 
Ftmafuti; but he gives the corallitcs as from 5-10 mm. in diameter, 
and the walla from 2-6 mm. in thickness, with the septa varying 
from 12—36. Ho describes the columella as composed of a series 
of compressed denticles, which agrees with Dana's figure, though 
the dimenaiona of the Funafuti coral do not correspond very^welL 

Sutribution. — Christmas Island. 

Fossil : Fumades of the sea-cliff limestone. No. 166. 

Figure. — PI. XIX, Fig. 5. Part of a transverse section, X 2 dia, 
No. 166. 



Frionaatrsft magniflca (Be Bhunville), 1S30. 

FavOMtria magiiijica, De BtainTJUe, 1830. Zooph. : Diet. Sci. nat., vol. ll, 
p. 3*0; B ■ »....-. .■- -. ~ 

Aitraa ,, Dana, 184S. 

p. 231, pi. II 

I'rionaitftea ,, Edwards Jc Hair 

mit., Zool., B 



The collection contains one well-preserved specimen (Ifo. 322) 
of Priontutraa, with corallites from 6-9 mm. in dia., a columella 
2-3 mm, in dia., walk 'S to 1 mm. thick, and three complete and 

> T. VlUtdtggt, Fuiwfati, pt. ri : Mam. Anttr. Mna., 1S98, Ho. 3, p. MS. 
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a fourth incomplete orders of septa. The corallites do not exhibit 
any tendency towards a serial aixangement, and the calices are 
pcuygonal. 

The species must be compared with two living speoies, whose 
characters are as follows : — 

Dia. of No. of 

corallites. septa. Columella. Calioes. 

4nuiral9nii8, Ed. & H. 10 mm. 36-38 rudimentaiy oblong; somfltmiflB 

in short seiies. 
iiMrpnt/I^Of BIt. 10 ,, 34 well developed polygonal. 

A transyerse section of the Christmas Island coral is figured as 
Pig. 4, and it appears to be a typical form of P. ma^ifiea. Two 
well-preserved specimens of the same species were collected by 
Mr. Andrews from the existing reefs. The fossil was found in the 
limestones of the sea cliff, at the mouth of Sidney's Dale. 

Yon Eeuss ^ has described as P. duhia an allied species from the 
Javan Miocene. 



AnisocGenia murrayi, sp.n. 

BiagnoBXB, — Corallum massive. Corallites large, about 15 mm. 
in diameter, and closely united. Septa in five orders : those 
belonging to the difPerent orders are of |>roportional lengths. 
The primary and secondor}- septa have internally thickened 
palif orm lobes ; the primary septa^ in fact, appear clavate. 

Distribution, — Orbitoidal Limestone of the ccnti*al nucleus of the 
island, from fallen blocks from high clifE (400 feet) at south end 
of Flying Fish Cove (No. 964). 

Figure, — PI. XIX, Fig. 7. Part of a transverse section, X 2 dia. 

Affinities. — This interesting coral is represented by one specimen 
in a compact and apparently structureless limestone. The coral is, 
however, well shown in thin sections. Its nearest ally is the 
Miocene Aniaocosnia crassiseptay Kcuss,' from which it differs by 
having the corallites moiv than twice the size ; von Eeuss gives 
their diameter as 7 mm. 



AnisoocBnia favoides, 8p.n. 

Diagnosis, — Corallum massive, with the corallites small and 
elongate ; they vary in width from 2-3 mm. and in length from 
3-7 mm. The corallites are closely united by a dense wall. 
Septa vciy short and thick, with well-marked dark lamina. The 



^ A. E. von Renss, Foss. Eor. Java: Novara Keise, Geol. Th., 1867, vol. ii, 

167, pi. i, fig. 3. 

* A. E. von Benss: ibid., p. 16G, pi. i, fig. 2. 
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number of septa is about 14-16. Endotheca scanty, with the 
corallites traversed by a large axial cavity. 

Distribution. — Christinas Island. 

"No. 919. Beef on top of the high cliff east of Phosphate 
Hill ; alt. 600 feet. 

Figure. — PL XIX, Pig. 6. Part of a transverse section, x 2 dia. 

Affinities, — This species is of interest as helping to connect 
Yon Beuss's two genera Anisocoem'a and Favoidea, which, it seems 
to me, should be united, for they agree in all essential characters. 
The new species resembles Favoidea junghuhni, Kss.,^ the type 
species of Favoidea^ by having elongated corallites, which appeal* 
to divide by fission. A transverse section closely resembles 
von Reuss's figure of the corallum of his species. In the 
characters of the septa, however, this new species most closely 
resembles Anisoeomia ; for the septa arc thick and short, and 
they are traversed by the central groove, clearly indicated in 
von Eeuss's figure (op. cit., pi. i, fig. 2b). The main difference 
between this new species and those of von Rcuss is, that in both 
the latter internal sections show that the corallites are united bv 
an exotheoal layer, whereas in the Christmas Island coral they 
unite directly. This difference does not seem to mo of much 
importance in this case ; it may be explained as duo to comparison 
between slices at different depths in the corallum. 



Group FUNGIDA. 

Coscinarsea andrewsi, sp.n. 

Diagnosis. — Corallum apparently massive. Corallites large, 
about 10 mm. in dia. (possibly in short series). Columella well 
developed, about 2 mm. in dia. Septa thick, trabcculate throughout. 
Three complete cycles, with representatives of the fourth ; the 
septa of the third cycle are often unequal, and the sequence in 
the sectors is often asymmetrical. Synapticulae rare. 

Distribution. — Chnstmas Island. Orbitoidal Limestone of the 
central nucleus at Plying Fish Cove. 'No. h36. 

Figures, — ^Pl. XIX, Fig. 8. Part of a transverse section, X 2 dia. 

Affinities. — The species is founded on a small fragment, which, 
however, shows the character of the corallites very distinctly. 
The genus is one of much interest, as it is one of the Fungids with 
very trabcculate septa. The species differs from the type C. monile, 
Forsk., by its larger corallites, which are less elongate and more 
regular in form. The septal sequence is irregular and somewhat 
indefinite. 






^ Von Reii88 : op. cit., p. 168, pi. i, fig. 4. 
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Group PERFORATA. 
Fanuly PORITID^. 

Foritea, aff. latea, Edwards & Haime. 

Poritu tmghmfrata, tit. jaunt, Quoy t Oumard, 1833. Toy. AstroklM, 
Zooph.. Tol. IT, p. 249. 
„ „ Daw, IU8. Zooph. : Eipl. Eip. Wilkes, tol. riii, 

p. sei, ri. It, fi|f. 3. 
„ lutta, Edwnrda & Hume, 1S60. Hist. oat. Cor., toI. iii, p. 180. 

The genua PoriUt is now undergoing revision by Mr. Bernard, 
and until hia work is iBsued, identifications oE recent species of the 
genus must be regarded as provisional. The Christmas Island 
coUectioii includes two fossil Poriiei, with twelve well-marked 
septa, very thin and indistinct walls, inconspicuous columelln, and 
the pali not well developed. The diameter of the corallites is 
about l'5mm. This association of charact«rB renders it probable 
that the species is a close ally o( P. luUa, which was founded 
by Edwards & Haime, practically on Dana's P. cimglomerata. 
Mr. Stanley Gardner suggests that P. lutea should bo regarded 
as a variety of P. arenota. 

Dittribution. — On CliriBtmas Island. 
Fossil: Sea elifl, Rocky Point. 

No. 161. Top of the sea cliff, north coast. 

No. 165. Lower part of the sea cliff. 

No. 997. Southern slope ot the island ; alt. 350 feet. 



Figure. — Fig. 5. Part of a transverse section of specimen from 
Rocky Point, X » dia. 



Fnitaa belli, ap.n. 

lHagno»i». — CorallTini maasiTe. Corallites very small, being 
about I'fi mm. in diameter. The walls are thin, but very distinct 
in sectjons. The intermediate tifflue is very narrow. The sgita 
are from 12 to 16 in number, and very sinuous and irregular. The 
columella is very Bmall and indistinct, and so also ore the pali. 
Dittribution. — On Christmas Island. 
Fossil : 

No. 133. A much altered specimen from the second 

inland clifl. East coast ; alt. 650 feet. 
No. 301. An altered specimen with thickened walls. 

Inland cliff ; alt. 250 foot. 
No. 306. From inland cliil over West White Beach. 
.. . North coast; alt. 260 feet. 

No. 853. Shore plateau at top of sea cliff. North-East 

Point; alt. 40 feet. 
No. 980. From 60-80 feet up the first inland clift. 

North coast; alt. about 120 feet. 
No. 6. From a lai'gc mass from sonth ^de of 
Flying Fish Cove. 
?No. 906, An altered coral from top of the first inland 
clift. South of the waterfall. 

Figure. — Fig, 6 : part of a section of specimen No. 609, X 9 dia. 
Fig. 7: part of another specimen (No. 6), showing the walls 
burrowed by a boring alga. 



Apnititt. — The Christmas Island corals, on which this epecies 
is founded, include several specimens from the limestones of the 
sea cliff and the inland cliff. The species has a well-marked but 
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thin wall, -which cxtoad^ downward through tho corallum, ontting 
it up into well-defined quadraugukr or polygonal corallites. This 
wall ia more definite intcmallj- than in the case in P. gaimardi. 
The Bpocios hcloogs to the group of which P. arenoia (Esp.) is 
a convenient type ; that form diSers, however, by ite u^^ 
columella and more regular and equal septa ; the corallum is said 
to be thin and cncrustmg in typical form of armioia, though that 
point is probably unimportant. 

In one specimen (No. 6, figd. Fig. 7) the walls aie tunnelled 
hj some boring alga. 



Kontipora, aif. dams, Edwards & Haime. 

Muupara tuimulen (iiiw Ijini.), Dana, 1848. Zooph 

Ti- - -^ 

KontipoTU daiut, Edwardiic 



Mr. Andrews' collection includes a specimen of a masBive 
Montipora, with calice^ '66 mm. in diameter, separated by 



coencnchyma of about the »amc width, and with sis well-developed 
septa, and usually some representatives of the second cycle. In 
these characters it agrees with M. dantc. Specimens of the genus 
do not appear tc have been previously mot with us fossils. 

The specimen (No. 364) was collected in the first inland cliff 
on the Boatii from West White Beach at alt. of 120 feet. 



Foml Corah. 
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FIGURES IN THE TEXT. 

Fio. 1. Zfptoria phrygia (Ell. & Sol.). Part of transverse section, x 5 dia. 
No. 306. 

,, 2. Orbicrlla herktotsi (Dune). Part of a transrerse section, x 7 dia. 
No. 659. 

,, 3. Orbicella quadrangularis (Ed. & H.), var. eolumnata. Part of 
a transverse section, x 1^ dia. No. 322. 

,j 4. Prionattraa magnifiea (Blainv.). Part of a transverse section, 
X 2 dia. No. 322. 

,, 5. PorUetf aff. lutea, Ed. & H. . Part of a transverse section, x 9 dia. 
No. 863. 

,, 6. Pontof hellij n.sp. Part of a transverse section, x 9 dia. No. 609» 

„ 7. Porites belli ^ n.sp. Part of a transverse section bored by an alga» 
X 9 dia. No. 6. 

,, 8. Montipora dana^ Ed. & H. Part of a transverse section, x 12 dia. 
No. 364. 
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ON THE FORAMINIFERA OF THE 

OBBITOIDAL LIMESTONES AND REEF ROCKS 

OF CHRISTMAS ISLAND. 

By Professor T. Rupert Jones, F.R.S., etc., and 
Frederick Chapman, A.L.S., F.R.M.S., etc. 

(PLATES XX AKD XXL) 

The following has been written in elucidation of the f oraminif eral 
fauna of the rocks of Christmas Island (Indian Ocean), which 
Mr. Andrews has kindly handed to us for description. 

In submitting this report we wish to state that we have made 
it as comprehensive as possible in the time at our disposal, and 
hope at a later date to furnish further details with regard to this 
interesting collection. 

For the greater part of the work we have of necessity been 
dependent upon thin sections for our study and determination of 
the organisms ; and this at best is somewhat unsatisfactory. It 
is hoped, however, that by a careful examination of the various 
slices of rock, showing die organisms in their different phases, 
the facts hero brought together will in some measure extend the 
knowledge of the association and habits of growth of these small, 
but most important, rock-builders. 

It is now proposed to describe the general microscopic structure 
both of the fossil and the recent limestones, in their order of age 
as far as possible ; and to give concise accounts of any foraminif era 
which appear to be new. 

Tertiary Limestones op Flying Fish Cove. 

The most complete section of the older rocks of Christmas 
Island is that seen in Flying Fish Cove ; and for this reason 
we chiefly confine our remarks to the foraminifera of the rocks 
from this locality. 

The oldest bed exposed is a yellow limestone (No. 2).* This 
appears to be of much earlier date than the limestones found 
higher in the sections. Orbitoides are found in all the limestones 
of this section; but those of No. 2 are of the type associated 
with rocks of Nummulitic (Eocene and Oligocene) age, whilst the 
Orbitoidal limestones which follow are probably of Miocene age. 



These numbers are those employed in Mr. Andrews' collection of rocks. 
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This yellow limestone is composed largely of foraminifera ; and, 
besides these, it contains polyzoa and Lithothamnion^ both branching 
and massive. The organisms are imbedded in a fine-grained calcitic 
rock, which seems to have resulted from the crystallization of 
a fairly pure calcareous mud. It shows signs of having been 
indurated by the overlying basalt. 

The foraminifera recognized in the thin slices of this rock are as 
follows : — 

CrUtsllaria ttalica? (Defranco). 

Saraeenaria italica^ Befrance, 1824, Diet. Sci. Nat., toI. xxxii, p. 177 ; 

vol. xlvii (1827), p. 344, Atlas Conch., pi. xiii, fig. 6. 
Cristellaria ttalica (Detr.), l3rady, 1884, Report Challenger, vol. ix, p. 644, 

pi. Ixviii, figs. 17, 18, 20-23. 

A nearly complete lateral and vertical section occurs in this 
slide (JSTo. 2). 

Cristellaria rotulata? (Lamarck). 

Lmticttlites rotulata^ Lamarck, 1804, Aunales du Museum, vol. t, p. 188, No. 8 ; 

Tabl. Encycl. M6th., pi. 466, fig. o. 
CiitteUaria rotulata (Lamarck), Brady, 1884, Rep. Chall., vol. ix, p. 647, 

pi. Ixix, figs. 13a, b. 

A vertical section, traversing from aperture to the opposite edge 
in the septal plane. 

Glohiffsrina hulloides^ d'Orbigny. 

^. httUoides, d'Orbigny, 1826, Ann. Sci. Nat., vol. i-ii, p. 277, No. 1 ; Module, 
No. 76 and (young) No. 17 ; Brady, 1884, Rep. Chall., vol. ix, 
p. 503, pi. Ixxvii, and pi. Ixxix, figs. 3-7. 

A specimen somewhat fragmentary, but probably belonging to 
the above sj^ecies. 

Planorhulina mediterranensisy d'Orbigny. 

r. fuediterranensiSj d'Orb., 1826, Ann. Sci. Nat., vol. vii, p. 280, No. 2, pi. xiv, 
figs. 4-6 ; ModMe, No. 79 ; Brady, 1884, Rep. Chall., vol. ix, 
p. 656, pi. xcii, figs. 1-3. 

Several specimens, with a more or less neatly rounded contour, 
like that of the above species, appear in our rock-sections. 

Truncatulina lobatula ("Walker & Jacob). 

yautiliit lobatulm. Walker & Jacob, 1798, Adams' Essays, Eanmacher's ed., 

p. 642, pi. xiv, fig. 36. 
Truneaiulina lobatula, Brady, 1884, Kep. Chall., vol. ix, p. 660, pi. xcii, fig. 10; 

pi. xciii, figs. 1, 4, 5 ; pi. 105, figs. 4, 5. 
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This form is here represented by numerous examples cut in 
various directions ; thus a good idea may be gathered of the actual 
shape of the test. 

The shell-wall is fairly thin and simple, and the test is flat on 
the upper, and evenly inflated on the inferior, face. In the 
regularity of the chambers this form agrees very closely with 
the variety figured by d'Orbigny from the Miocene of Vienna 
under the name of TruneatuUna houeana^^ which form has been 
included in the synonymy of T, lohattUa by H. B. Brady. The 
chances that these sections represent a Fulvinultna are small, on 
account of the comparative thinness and simplicity of the outer 
walls of the chambers, although the two genera have isomorphous 
forms. 

Fulvinultna repanda (Fichtel & MoU). (PI. XX, Fig. 1.) 

Nautilut repandut, Fichtel & Moll, 1708, Test, micr., p. 35, jpl. iii, figs. a-<l. 
JSotalia repatida (F. & M.), Parker & Jones, 1860, Aan. Mag. Nat. Hist., 

ser. ni, toI. y, p. 175, No. 25. 
Fulvinula repatida (F. & M.), P. & J., in Carpenter, 1862, Introd. Foram., 

p. 210. 
Placentula repanda (F. & M.), Berthelin, 1878, Foram. Bourgneuf et Pomichet, 

p. 41, No. 68. 
FidvinuUtia repanda {¥. & M.), Tenigi, 1880, Atti dell' Accad. Pontif., 

ann. xzxiii, p. 206, pi. iii, fig. 61 ; Brady, 1884, Rep. Chall., 

vol. ix, p. 684, pi. civ, figs. IBa-^, 

Several good transverse and vertical sections of a pulvinuline 
form, with a thick Jkest, and with characteristically coarse pores, 
have been noted in the yellow limestone (No. 2) [see photograph, 
Fig. 1]. The average diameter of the test is A" inch. These 
examples compare most closely with the above species, which is 
very frequent and large in the coral-sands at the present time. To 
aid the comparison, a section of a recent specimen has been made 
and examined, and bears out this conclusion. 

Italia schroeteriana, Parker & Jones. 

i{. tchroeteriana (Parker & Jones MS.), Carpenter, 1862, Introd. Foram., 

p. 218, pi. xiii, figs. 7-9. 
JJ. tuberosa, Aarrer, 1867, Sitzungsb. k. Akad. Wias. Wien, vol. Iv, p. 349, 

pi. i, fie. 4. 
£, schroeterianaf Parker & Jones, Brady, 1884, Rep. Chall., vol. ix, p. 707, 

pi. 105, figs. 7fl-c. 

Amongst the rotaline sections in specimen "No, 2 there are some 
strongly developed examples, coarsely porous, sub-orbicular, and 
with the surface irregularly relieved with rounded prominences. 
These specimens appear to agree most nearly with the above 
species, i?. schroeteriana has been described from Miocene deposits, 
and is also found living in the Eastern Archipelago. 



1 Foram. Foss. Vienne, 1846, p. 169, pi. ix, figs. 24-26. 
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Gypsina glohdtis (Eeuss). 

Ceriopora fflobulus, Beuss, 1847, Haidinger's Naturw. Abhandl., yol. ii, p. 33, 

pi. T, fig. 7. 
Orbitolina laviSf Parker & Jones, 1860, Ann. Mag. Nat. Hist., ser. in, toI. t!, 

p. 31, No. 7. 
Tinoportis piUirtSy Brady, 1876, Ann. Soc. Malac. Belg., toI. vi, p. 103. 
7\noporti9 baeuhttta (Montfort), var. apharoxdalisj Carter, 1877, Ann. Mag. Nat. 

Hist., ser. iv, toI. zix, p. 216, pi. xiii, figs. 18, 20. 
Oyptina veaieularis ( Parker & Jones), yar. spJ^aroidalit, Carter, 1877, Ann. Mag. 

Nat. Hist., ser. iv, vol. xx, p. 173. 
OypHiia ghbuhts (lieuss), Brady, 1884, Rep. Chall., vol. ix, p. 717, pi. 101, fig. 8. 

This well-known species is frequent in coral deposits throughont 
the Tertiaries and in recent times. Their circular sections are 
numerously represented in this limestone. The average diameter 
of these specimens is about -^^ inch. 

AmphkUgina lessonii, d'Orbigny. 

A. lestonii, d'Orbigny, 1826, Ann. Sci. Nat., vol. vii, p. 304, No. 3, pi. zvii, 

figs. 1-4. 
A. lesBonii, d'Orbigny : Brady, 1884, Bep. Chall., vol. ix, p. 740, pi. Ill, 

figs. 1-7. 

This species is common in the sections now described, and it is 
of fairly average size. A, Ussonii occurs in many of the Tertiary 
strata dating &om the Eocene ; and it is common at the present 
time in tropical and sub -tropical seas. 

ffeUroitegina deprsssa, d'Orbigny. (PL XX, Fig. 1.) 

jr. deprcuay d'Orbigny, 1826, Ann. Sci. Nat., vol. vii, p. 305, pi. xvii, figs. 6-7 ; 

Module, No. 99. 
H. antillarnmy d'Orbigny, 1839, Foram. Cnba, n. 121, pi. vii, figs. 24, 25. 
H. helvetica, Eaufmann, 1867, GeoL Beschreib. des Pilatus, p. 153, pi. ix, 

figs. 6-10. 
IT. depressuy d'Orbigny; Brady, 1884, Bep. Chall., vol. ix, p. 746, pi. 112, 

figs. 14-20. 

Numerous examples of the above species appear in the sections 
of limestone Ko. 2. They are of moderately large size, averaging 
one-sixth of an inch in width. These specimens also exhibit the 
large flange -like portion strongly developed; and which, when 
isolated from the major part of the shell, may easily be mistaken 
for one of the thick CycloclypeimB. The specimens seen in these 
sections also show the transverse subdivision of the chambers into 
chamberlets, thus being distinguished from the closely allied 
Operetdina. 

OrhitoideB {DiscocycUna) dispansa (Sowerby). (PL XX, Fig. 1.) 

Lycophrie dispatmtSf Sowerby (1837), Trans. Geol. Soc. Lond., ser. n, vol. 
(1840), pp. 327 and 718, pi. xxiv, figs. 16 and 16a, b. 
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Orbitulites diaparua (Sow.), d'Archiac, I860, Hifltoire progr^ Geologic, 

** Tableau de la Faune nummulitique/' vol. iii, p. 230. 
ZffMphris ditpafiMUj Sow., Garter, 1858, Ann. Mag. Nat. Hist., ser. ii, vol. xi, 

S. 172, pi. yii, figs. 23-29 ; (1853), Joum. Bombay Br. R. Asiatic 
oc, vol. T, pt. 18, p. 136, pi. ii, figs. 23-29 ; 1857, Oeol. Papers 
AVestem India, p. 451, pi. xviii, figs. 16, 16^, 16^, and p. 645, 
pi. xxiii, figs. 23-29. 

OrHtoidei dUpanta (Sow.), Carter, 1861, Ann. Mag. Nat. Hist., ser. iii, rol. viii, 
p. 447, pi. xvi, fig. 1 ; pi. xvii, fig. 1. 

OrhUoidet (DUooevclina) ditpanta (Sow.), Gumbel, 1868 ^1870), Abhandl. 
m.-ph. CI. k. bayer. Ak. Wisa., vol. x, p. 701, pi. iii, figs. 40-47. 

Orbitoidsa ditpansa (Sow.), Hantken, 1871, A magy. idr. foldt. int. ^vkonyre^ 
vol. X, p. 132, pi. ii, figs. 10a, b] and Mitth. Jahrb. k. ungar. 
geol. Anstalt, vol. i, p. 138, pi. ii, figs. 10a, b ; Brady, 1875, 
Geol. Mag., dec. ii, vol. ii, p. 636, pi. xiv, figs. 2a, 6, c; 
Hantken, 1875 (1876), A ma^y. kir. foldt. int. 6vkbriyve, vol. iv, 
p. 72, pi. xi, fig. 3 ; and Mitth. Jahrb. k. ungar. geol. Anstalt, 
vol. iv, 1875 (1881), p. 82, pi. xi, fig. 3; Fritsch, 1878, 
Falfl>ontographica, Suppl. iii, lief, i, p. 142,* pi. xviii, fig. 10; 
pi. xix, fig. 8 ; Brady, 1878, Jahrb. Mijn. Ned. Oost-Indie, 
vol. vii, pt. 2, p. 164, pi. ii, figs, ^a-e ; Medlicott & Blanford, 
1879, Geol. India, pp. 340* and 459, pi. xv, fig. 8. 

Orbitoides (Liscocyclina) dispansa (Sow.), Biitschh, 1880, in Bronn, Klassen, 
etc., Thier-Reichs, p. 215, pi. xii, fig. 16. 

Orbitoides dispama (Sow.), Martin, 1881, Samml. geol. Beichs-Mus. Leiden [I], 
vol. i, Heft 2, p. 112, pi. vi, figs. 1-3. 

Orbitoides (Diseocydina) dispansa (Sow.), Jennings, 1888, Geol. Mag., dec. in, 
vol. V, p. 530, pi. xiv, fig. 6. 

Orbitoides dispansa (Sow.), Verbeek, 1891, "Voorloopig Bericht over Nummu- 
lieten, Orbitoiden, en Alveolinen van Java," Nat. Tijd8chr..T. 
Nederl.- Indie, vol. Ii, p. 120, fiffs. 9a, b ; Verbeek & Fennema, 
1896, " Descr. geol. Java et Madoura,*' vol. i, pl. ix, figs. 
148, 149; pl. X, figs. 158-160; vol. ii, p. 1173. 

It has been noticed by previous authors, who have described 
Orbitoides from the Eastern Archipelago and India, that the older 
strata comprising the Eocene and Oligocene are characterized by 
the type of Orbitoides limited by the subgenus Diseocydina, which 
has ^e chambers of the median plane of a rectangular shape ; 
whilst the Miocene strata yield Orbitoides of the subgeneric tyi>e 
Zepidocyclina, which has the median chambers lozenge-shaped or 
subcircular. 

The present section (No. 2) shows a few examples of Orbitoides 
somewhat fractured on the flanged portion. Some of these frag- 
ments of the flange are turned in upon the plane of section, thus 
accurately showing the shape of the median chambers, and 
conclusively prove the affinity of the present species to the 
DtscooyeUruB, Special attention is drawn to this occurrence, since 
the great mass of the Orbitoidal Limestone of Christmas Island 
is composed of Lepidocyclinm, and are therefore presumably of 
Miocene age, whilst these now mentioned arc possibly of Upper 
Eocene or Oligocene age. 
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At the actual contaet of the basalt with the limestone bed 
just described, the rock is composed of comminuted limestone 
intermingled with granules of glassy basalt or palagonite (specimen 
Ho. 3). In the limestone fragments of this rock foraminifera, 
such as Heterostegina^ can still be distinguished, but they are much 
altered by the action of heat from the basalt. 



The rock (No. 622) above the first basalt sheet is a yellowish 
limestone, not quite so dark as No. 2, and, as far as can be seen, 
is devoid of Orbitoides. The foraminif era are as a whole somewhat 
different from that of the preceding limestone (l^o. 2). Besides 
foraminifera, which are here numerous, there are remains of 
polyzoa, echinoderm spines, Zithothamnion, and other calcareous 
algffi. The rock is granular or hemicrystalline, whilst here and 
there it shows traces of travertine structure possibly due to the 
deposition of carbonate of lime from the fiow of warm or heated 
currents of water. 

The foraminifera observed in sections of this limestone (522) are 
as follows : — 

^ Troehammina^ sp. 

Textularia rugosa (Eeuss). 

JPUcanium rugosum, Beuss, 1869, Sitzungsb. k. Ak. Wiss. Wien, vol. liz, p. 453, 
pi. i, figs. 30, b. 

The specimen in out section shows the irregular contour, similar 
to that of the above-mentioned species. It is usually found 
associated with coral reefs. 

Bolivina heyriehi^ Eeuss. 
Bolivina pygrruM^ Brady. Hare. 
? Spharoidina. Spherical segments. 
? A/^niVi, sp. Very rare. 

Truncatulina lohatula (Walker & Jacob). 

As in the former rock-specimen, this species is fairly common in 
the sections. A few of the examples are higher in the vertical 
line, and therefore more nearly resembling T, refulgeM (Montfort). 

PuMnulma repanda (F. & M.). 
One or two examples of this species are present also in this rock. 

OypHna ghhului (Beuss). Several fine specimens. 
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Botalta Bchroetmana (Parker & Jones). 

Some very excellent sections, in both transverse and vertical 
direction, are seen in this specimen (No. 522). 

Rotdia clathrata, Brady. (PL XX, Fig. 2.) 
Rotalia clathrata, Brady, 1884, Hep. Chall,, yoI. ix, p. 709, pi. 107, figs. 8, 9. 

One of the more striking forms in No. 522 may be referred to 
the above species. In section the surface reticulation is represented 
by square-ended projections. The shell-wall in this species, as in 
the other allied Eotaliaj is coai*8ely tubulated. Longest diameter 
of the test -A- inch. 

This is not an isolated instance of a recent species occurring for 
the first time in the Miocene of Christmas Island, as will be seen 
by referring to subsequent pages. It is interesting to note that 
this rare form has been found only in the South Pacific, in shallow 
or moderately shallow water. 

Qypsina globulus (Reuss). 

This species is represented in this rock-section by several 
specimens. They are rather more irregular in internal structure 
than those of the preceding limestone (No. 2), and are altogether 
smaller in size. 

AmphUtegina lessonii, d'Orbigny. 

This is again common in the section before us. It may be 
tlistinguished from FiUvinulina elegans (d'Orb.) by the sigmoid 
form of the septa and the alar extension of the chambers on the 
inferior surface. 

MeteroHegina depressa, d'Orbigny. 

Frequent, but not so common as in the foregoing limestone 
(No. 2). 



The last-mentioned limestone TNo. 522) is succeeded by a second 
sheet of basalt witii nccompanymg beds of tufp. The limestones 
which follow are of considerable thickness, and as a rule are 
crowded with Orhitoides; although there are some exceptions 
where these are rare. 

The genus Orhitoides is represented, in the^lime&tones now .about 
to be described, by the Lepidocycline subgenus only, and this 
seems to indicate that the beds are related to others, in the slone 
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geographical area, which have been well investigated for their 
microzoic fauna and are of Miocene age.^ 

The £rst of the Miocene Orbitoidal Limestones is specimen 
Ho. 924, which was taken in contact with the basalt bed above 
referred to, and to the south of Flying Fish Cove at Smith Point. 
Thin slices of this rock exhibit layers of travertine, differing from 
the previous occurrence in being evenly stratified and not filling 
up angular cavities. This was probably formed by deposition from 
warm currents flowing over an evenly laid, sandy sea-bottom. 
The rock itself is roughly crystalline, with many organic particles 
interspersed ; these latter are of an ash-grey colour, with the 
exception of the more gigantic forms as Orhitoides and Carpenteria, 
which are yellowish brown. 

The organisms present in limestone No. 924 consist of polyzoa, 
cchinoderm spines, foraminifera, and LUhothamnion, 

The foraminifera are as follows : — 

Spirohcidinaj sp. 

In the more finely grained material of this rock there are one 
or two examples of a small Spiroloeulinaj of the type of 8p. 
a$perula, Karrer,' or Sp, nitiday d'Orbigny'; but, owing to the 
obscuration of the specimens by the surrounding material, it is 
difficult to saj' whether the test is finely arenaceous or not. 

MilioUna trigonula (Lamarck). 

Miliolitet trigoHiUat Lamarck, 1804, Ann. da Mus, yol. ▼, p. 351, No. 3 ; 

1822, Anim. sans Vert., vol. vii, p. 612, No. 3. 
Jfiliolvia trigonula (Lam.), Brady, 1884, Bep. Chall., toI. iz, p. 164, pi. iii, 

" I. 14-16. 



Several specimens occur in No. 924. It is a well-known 
Tertiary form ; and in recent deposits is at home in depths down 
to 100 fathoms. 

MilioUna suhrotunda (Montagu). 

Vermieulitm BubrotHndumy Montagu, 1803, Test. Brit., pt. ii, p. 521. 
Miliolina subroitmda (Monti^}, Brady, 1884, Rep. Chall., vol. ix, p. 168, pi. v, 
" L 10, 11. 



This species is well seen in the sections and distinguished by 
its subcircular contour. It has occurred in other Miocene deposits, 
and is frequent as an inhabitant of moderately shallow water 



^ See Verbeek & Femema, ** Descr. g6ol. Java et Madoura," Appendix, vol. ii, 
1896. Also Newton & Holland, Ann. Mag. Nat. Hist., ser. vii, voL iii, 
pp. 256, 257. 

' SitzTingab. k. Ak. "Wins. Wien, vol. Ivii, 1868, p. 136, pi. i, fig. 10. 

' Ann. Sci. Nat., vol. vii, 1B26, p. 298, No. 4. 
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around certain coasts ; and it is especially common in some coral- 
sand deposits. In this limestone, No. 924, if. subrotunda is fairly * 
common. 

Miliolina ?oblonffa (Montagu). 

Vermieitlutn oblofigum^ Montagu, 1803, Test. Brit., p. 522, pi. xir, fig. 9. 
Miliolina ohlonga (Montana), Brady, 1884, Eep. ChalL, vol. ix, p. 160, pi. t» 
figs. 4a, b, 

A specimen occurs in this limestone, probably referable to the 
above species. 

? Ucigerina^ near brunnenaiSf Karrer. 

Uvigerina Wunnemia^ Karrer, 1877, Geol. k. F.-J. Wasserleitung, p. 385^ 
pi. xvi*, fig. 49; Brady, 1884, Rep. Chall., vol. ix, p. 677, 
pi. Ixxr, figs. 4, 6. 

This is a vertical section of a test which closely resembles 
a strongly inflated Uvigerina, In outline it may be compared 
with the above form, which was recorded by Karrer from Tertiary 
strata at Berchtoldsdorf, near Vienna. Our specimen has a rather 
large globose primordial chamber. The test measures g-V inch 
(1*04 mm.) in length, which is equal to other recorded specimens. 

Glohigerina hulloidea^ d'Orbigny. 
One specimen occurs in om* slides of No. 924. 

Olohigetina conglohata, Brady. (PL XX, Fig. 3.)^ 

Brady, 1879, Quart. Joiim. Micr. ScL, new ser., vol. xix, p. 72 ; idem, 1884,. 
Hep. Chall., vol. ix, p. 603, pi. Ixxx, figs. 1-6 ; pi. Ixxxii, fig. 5. 

This appears to be the first recorded occurrence of the above 
species in the fossil condition. Two fine specimens were seen in 
our sections of No. 924. 

Planorhulina^ sp. near aeervalis, Brady. 

Growing upon some of the lai'ger organisms, and also up6n 
fragments of consolidated material in the rock, may be seen many 
specimens of an adherent foraminif er, possibly to be referred to tho 
above species.^ The chambers are more crowded or compressed 
in this form than in the somewhat similar OypBtna inharem, 

Truneatulina lohatula (W. & J.). 

A solitary specimen of the above was noticed in our sections^ 
of No. 924. 



» Rep. Chall., vol. ix, 1884, p. 657, pi. xcii, fig. 4. 
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Carpenieria, sp. near C. lithothamnieaf UMig. • 

CarpefUeria ' Itthothamnica, IThlig, 1886, Jalirb. k. k. geol. EeicliBaiistalt^ 
vol. zxxvii p. 189, pi. V, figs. 1-8. 

« 

A somewhat crushed specimen of Carpentaria occurs in a 
section of Xo. 924. In some respects it agrees with Uhlig's 
C, lithothamnicay of which he also figures a section (fig. 3, loc. cit.). 
Our specimen also bears points of resemblance to C. monticularis, 
Carter.^ It is in lateral measurement one-eighth of an inch. 

This occurrence of Carpenteria in rocks as old as the Miocene is 
interesting ; and, until Uhlig^s discovery of them in the Tertiary 
beds of the Carpathians, and Sir John Murray's record of them 
from the rocks of Malta,' they appear to have been unknown as 
fossils. 

Polytrema miniaoeum (Pallas). 

Millepora minia^a, Pallas, 1766, Elenclius Zoophytonun, p. 251. 

Jf. miniacea (Pallas), Linne, 1788, Syst. Nat., 13th (Gmehn's) ed., toI. i, pt. 6, 

p. 3784, No. 6. 
I^lytrema miniaceutn (Linn^), Brady, 1884, Bep. Chall., vol. ix, p. 721, pL 100, 

figs. 5-9 ; pi. 101, fig. 1. 

In our section of No. 924 there are several conical foraminiferal 
organisms, and tapering branchlets which strongly resemble the 
sections of P. miniaceum seen in recent reef-rocks, and notably 
those from the Funafuti atoll. The specimens here under notice 
have a basis of rounded cellules, to which are added superficial 
layers of chamberlets, elongated in the upward direction of growth. 
There are apparently no reliable records of this genus from fossil 
deposits. 

Amphistegina lessanii, d*Orbigny. 

This species is hero very rare. 

Seterostegina depressa, d'Orbigny. 
This form is also very rare in this Hmestone. 

Orlitoides {Lepidocyelina) neodispama, sp. nov. (PI. XX, Fig. 3.) 

Test discoidal, thicker in the centre and surrounded by a peri- 
pheral flange. The curve from the centre to the edge makes 
a more sudden sweep than it does in 0, papyracea and its Miocene 
analogue 0. verheeki. The surface of the test studded with bosses 
of solid shell material, which are the salient bases of cones inserted 



* Ann. Mag. Nat. Hist., ser. it, vol. xiz, 1877, pi. xiii, figs. 9-12. 
' Scott. Geogr. Mag., 1890, p. 27 (sep. copy), and pi. i. 
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between the regular flattened and cylindrical cbamberlete of the 
outer series in Orhitoides, The medium series of chamberlets are 
somewhat elliptical and alternate with one another. Average 
breadth i inch (5 mm.); thickness iV inch (r66mm.). Very 
common in No. 924. 

It is most probable that the form figured by Verbeek and 
Fennema (tom. cit., p. 1178, pi. xi, fig. 168) as Lepidocyelina, 
species d^ is comparable with those we have just described. The 
dimensions of the former arc stated to be 2^ mm., which is about 
half the size of our specimens. 



The limestone next in succession is from the middle of Flying 
Fish Cove at 480 feet, and its reference number is 671. 

It is a hard white limestone with dark spots, and it weathers 
with a pitted surface and becomes splintery. The rock is partially 
crystallized, but the organisms, especially the foraminifera, are not 
thereby obscured. 

The organic contents of this specimen are fragments of LithO' 
thamnion, foraminifera {Grbitoides absent), corals, and moUuscan 
shells. 

The foraminifera present in the sections of No. 571 are as 
follows : — 

Miliolina ? undosa (Earrer). 

Quinqueloculifia undosa, Karrer, 1867, Sitz. k. Ak. AViM. Wien, vol. It, p. 361, 

pi. ill, fig. 3. 
Miliolina undosa (Karrer), Brady, 1884, Rep. Chall,, toI. ix, p. 176, pi. Ti, 

figs. 6-8. 

A transverse section of a flattened and furrowed Miliolina is 
seen in the slide of No. 571. It appears to agree most nearly 
with the above species. 

Miliolina agglutinans (d*Orbigny). 

Quinqueloculina agglut%na}i8y d'Orbigny, 1839, Foram. Cuba, p. 168, pi. zii, 

figs. 11-13. 
Miliolina agghuimm (d'Orb.), Brady, 1884, Hep. Chall., vol. ix, p. 180, 

pi. viii, figs. 6, 7. 

A good transverse section of an aren&ceous Miliolina comparable 
with M, agglutinans occurs in No. 571. The species is an 
inhabitant of shallow- water areas, and is frequent at the present 
day in coral-sands. 

? Qaudryina pupoides, d*Orbigny. 

A young individual resembling the above species is found in 
No. 671. 
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Planorbulina ? meditefranemit, d'Orbigny. 

Several specimens of a Planorbulina are seen in the slides of 
No. 571, in some cases adherent to other objects. One of the 
specimens seen is attached to the flanged portion of a HeUro»tegina, 

Carpenteria, spp. 

This genus seems to have been important in the formation of 
some of these older limestones. One form here noticed closely 
resembles C* monttcularis of Carter. Another form, of which there 
are two specimens present, has certain of the walls of the test 
strongly imdnlated on the outer surface. This modification may 
possibly agree with the coarser form C. utrictdaria, Garter. 

Rotalia sohroeteriatM?, Parker & Jones. 

Several sections of a Rotalia^ possibly of the above species, occurs 
in No. 571. 

Chfpsina globulus (Keuss). 
One very fine section of this form occurs here. 

AmphiiUgina lesionii, d'Orbigny. 
This species is here tolerably common and typical in form. 

JSsteroitegina depressa, d'Orbigny. 

The specimens of the above arc numerous in No. 571, and are 
very complanate or outspread. The sections of the isolated, 
flanged portions of the test might easily be mistaken for 
Cgohelgpeiis, were the central parts of the test not present in 
the slides. 



Ho. 861. limestone in contact with basalt and palagonite in 
south of Cove. In the limestone portion are large masses of 
Lithothamnton intergrown with forammifera {Planorbulina) ; there 
are also polyzoa and many foraminifera present. The surEacc of 
the basalt is coated with a layer of Lithothamnion and other 
adherent and encrusting organisms. Possibly this alga, which is 
a peculiar form of Lithoihamnion^ could grow on the rock whilst 
the latter was still warm. 

Foraminifera : 

Miliolina, sp. 

Textularia rugosa (lleuss). Common. 

Qlobigerina, sp., near pachgderma (Ehr.). Yeiy rare. 
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Planorhulina meditsrranensuy d'Orb. 

Planorhulina larvata, P. & J. 

(Both the above forms of Planorhulina are intergrown in this 
specimen with a massive Lithothamnion,) 

Carpenteria Uthothamnica ?, Uhlig. Frequent. 

Pupertta, sp. Basal segments adherent to a floor consisting of 
Lithothammony which coats the surface of the basalt. 

Rotdlia papulosa, var. eompressiuscula, Brady. Very common. 

Gypstna glohulus (Eeuss). Occasional. 

Amphistegina lesBonii, d'Orbigny. Frequent. 

HeteroHtegina depressa, d'Orbigny. Several fragments. 



Towards the side of the Cove whence the succession of rock 
specimens now being described were taken, two specimens were 
collected on either side of a basaltic mass, numbered 229 and 
220 respectively. 

Taking the specimen "No. 229 first, it is seen to have many 
points in common with the specimen No. 671 noticed above, 
and although it difPers from that rock in some slight degree of 
minute structure, yet they contain so much in common and are in 
themselves different from those rocks immediately below and above 
that they are presumably different parts of the same bed. 

No. 229 is a very haixi, pale cream-coloured or whitish limestone. 
Thin sections of the rock show it to be composed of Lithothamnion 
in some quantity of the laminar and investing type, many fora- 
minifera (but no Orbitoidss present), echinoderm plates, and polyzoa. 

The foraminifera in No. 229 are as follows : — 

Textidaria rugosa (Eeuss). 
Several typical specimens are seen in this section. 

Planorhulina acervalis?, Brady. 

The specimens referred doubtfully to the above species are 
adherent and forming a depressed layer, with thin-walled chambers. 
They are fairly common in the section. 

Carpenteria, sp. near C. monticularie, Carter. 

Mostly fragmentar}^ but there is one example with a perfectly 
enclosed chamber - ca\4ty. The separate pieces of the test are 
numerous in this section. 

Pulvinulina repanda (Fichtel & Moll). 
One good specimen was noticed in the slide of No. 229. 
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Amphistegina lesioniiy d'Orbignj. 

The specimens of tliis species arc both common and well- 
deyeloped. Some of the tests are very thick and belong to the 
dome-shaped variety, which has been often noticed under separate 
specific names, from beds of Miocene age. This variety, however, 
is not confined to fossil deposits, it having been frequently seen in 
coral-sands of recent times. 

Heterostegina depresiay d'Orbigny. 

This species is here numerous and of a somewhat peculiar ^Tjrpe, 
the central portion being much swoUen, whilst the flanged portion 
is jnot so expansive as in specimens noticed earlier in this paper. 



Limestone Ho» 220 is the rock .from the south side of the basalt 
mass mentioned, and is entirely different from the preceding 
specimen. It bears a strong resemblance to No. 924 previously 
described, and there cannot be much doubt that this specimen is 
an extension of No. 924. 

It is a pale or cream-coloured limestone, full of Orhitoides, 

Seen under the microscope parts of the rock appear somewhat 
brecciated. The rock is well crystallized, but nevertheless the 
organisms are perfectly preserved. 

The rock is composed of a branching Lithothamnion (one specimen 
of Orhitoides has it growing upon the surface), foraminifera, 
-echinoderm plates, polyzoa, and molluscan shell-fragments. 

The foraminifera arc as follows : — 

Carpenteria, sp. 

This genus is here represented by numerous fragments of the 
shell -wall, but it is impossible to say to what species it may 
belong, although it bears the same general characters of the test 
as C, montietdaris. 

Ggpiina inharens? (Schultze). 

There are numerous irregularly grown adherent foraminifera in 
Hpecimen No. 220 which appear to belong to the above species. 

Oypsina glolulus (Eeuss). 
One specimen in No. 220. 

Polytrema miniaceum (Pallas) and var. involvay Chapman, nov. 

One of the adherent forms of the foraminifera in No. 220 is 
very similar in structure to the laminar or outspreading forms of 
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P, miniaceum found at Funafuti and elsewhere in coral rocks, in 
which the foraminifer alternates with other encrusting organisms. 
In this variety the chamberlets are elongated in the direction of 
growth or adherence, and the form shows little or no tendency 
to make the prolongations so characteristic of the type species. 
Some of the specimens of Polytrema here observed are more normal 
in appearance, having the conical branching habit of growth. 

Amphistegina leitonii, d'Orbigny. 
This species is common in Ko. 220. 

Meteroitegina dfpreua, d'Orbigny. 

This form is rare, and not strongly developed in limestone 
No. 220. 

Orhitotdet neodttpansaf sp. nov. (PL XX, Fig. 4.) 

This species is very common in the specimen No. 220, constituting 
about one-third of the entire bulk of the rock. The specimens 
bear exactly the same characters as those of No. 924, and are in 
a similar condition of preservation. 



No. 219. '* Eastern edge of basalt mass, first inland clifP, Smith 
Point." Close to 220. 

A limestone with veins of basalt and palagonite. This rock 
contains LithothamnUm, foramimfera, corals, and polyzoa. 

Foraminif era : 

Miliolina dheoUniformii^ Brady. Hare. 

Carpenteria, sp. Fragments. 

AmphUtegina leisonii, d'Orb. Bare. 

HeteroBtegina deprMsa, d'Orb. Common. 

Orhiioidea {Lepidocgclina) ephippioides^ sp. nov. Hare. 



No. 595. A fine-grained limestone with included fragments of 
palagonitic material and many foraminifera. This rests upon the 
bed of palagonite tuff seen in the face of the Southern Cliff (Batoe 
merah^). 

Foraminif era : 

OrhuUna universa, d'Orb. Frequent. 
Glohigerina hulloideSj d'Orb. Common. 
Ghhigerina dubia, Egger. One specimen. 
Diicorhtnaf sp. Rare. 



» See p. 277. 
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Planorhulina^ sp. Frequent. 
Truncatulina lobatula (W. & J.). Bare. 
Folytrema mimaceum (Pallas). Numerous fragments. 
AmphisUgina Isssonii, d'Orb. Bare. 



Ho. 596. Flying Fish Cove (Batoe mcrah'), above 595 and 
below 841. 

An organic limestone with some secondary calcareous (aragonitic) 
layers. The organic contents are Lvthoihamnion^ foranunifera, 
echinoderm remains, and polyzoa. 

Foraminif era : 

Textularia rugosa (Eeuss). Bare. 

Carpmteria utrioularis, Carter. Frequent. 

Rotalia sehroeteriana, P. & J. Frequent. 

Amphistegina lessanii, d'Orb. (thickened form). Frequent. 

HeUrosUgina depressa, d'Orb. Common. 



The next specimen to be described is No. 845, which come» 
from the southern end of Flying Fish Cove. It is a yellowish 
limestone composed very largely of massive Ztthothamnum, 

In the interstitial portion of the rock the following f oraminifera 
were detected. 

Planorhtdina hrvaki^ P. & J. 

A few specimens of a flat adherent form referable to the above 
species. 

Flanorhtdina aeervalisy Brady. 

Some of the adherent planorbuline forms are meandering and 
thin or much depressed, and resemble P. acervalis in all their 
characters. 

Oypsina tnharsns? (Schultze). 

One or two of the adherent specimens are of wandering habit, 
and the chambers are largo and inflated. They possibly belong 
to the above species. 

HeUrosUgina depressa^ d'Orbigny. 

Our section shows one solitary example of this species cut 
through somewhat obliquely. The specimen is a rather large 
example of this form. 



> See p. 277. 
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Following closely upon No. 845 is Ho. 844, which we next 
proceed to examine. 

This is a white limestone with numerous large OrUtoides 
apparent on both weathered and fractured surfaces. It is finely 
crystallized, and the rock has been fractured here and there wi^ 
the rifts now infilled with clear secondary calcite. 

The organic contents of the rock are LHhothamnion^ many 
foraminifera, amongst which the Orhitoides mentioned are con- 
spicuous, and ntimcrous polyzoa. 

The foraminifera are as follows : — 

Spiroloeulina excavata, d'Orbigny. 

Spirohculina exeavataf d'Orbigny, 1846, Foram. Fobs. Tienne, p. 271, pi. zri, 
figs. 19>21 ; Brady, 1884, Rep. Chall., toI. ix, p. 151, pi. ix, 
figs. 5, 6. 

A yery fine and perfect transverse section of the above form was 
noticed in No. 844. 

Jfiliolina alveoUniformis^ Brady. 
One individual in transverse section appears in this slide. 

Sigmoilinaj sp. near 5. eelata (Costa). 

Spiroloeulina eelata^ Costa, 1866, Mem. Accad. Napoli, yol. ii, p. 126, pi. i, 

fig. 14; 1866, Atti dell' Accad. Pont., toI. vii, pi. xxri, fig. 6. 
Flaniipirina eelata (Costa), Brady, 1884, Bep. Chall., toI. ix, p. 197, pi. Tiii, 

figs. 1-4. 
SigmtfUina eelata (Costa), Schlumberger, 1887, Bull. Soc. Zool. France, toI. xii, 

p. Ill, pi. vii, figs. 12-14 ; Goes, 1896, Bull. Hub. Comp. Zod. 

Harvara Coll., vol. xxix. No. 1, pt. 20. 

There is not much doubt that our section (cut transversely) is 
referable to the above species. Its earliest appearance as a lossil 
has hitherto been in the Pliocene of the Nicobar Islands. 

Textularia rugosa (Beuss). 
Very rare in rock-specimen No. 844. 

AmphUtegina Ussonii, d'Orbigny. 
The specimens in Ko. 844 are both common and characteristic. 

Orhitoides {Lspidocyclina) insula-natcdis, sp. nov. (PI. XX, Fig. 5.) 

Near *' Lepidoeyelina, spp. e and ^," Verbeek & Fennema, 1896, Descr. g^l. 
Jaya et Madoura, vol. i, pi. xi, figs. 166, 167 ; vol. ii, p. 1177. 

This species is very conspicuous from the later Miocene lime- 
stones of Christmas Island. It is of large dimensionsi being often 
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} inch (19 mm.) in diameter. The form resembles a very large 
0. dtspansa, and it further resembles this species in having the 
central area superficially studded with bosses of shell-material, 
which are the salient ends of inverted cones pointing towards the 
median plane. When the test is cut through tangentially these 
conical pillars appear as fibrous shell-substance surrounding the 
polygonal chambcrlets. These cones cut longitudinally present 
a striking appearance from their fibrous (but non - tubulate) 
structure. 

The chambers of the median plane are of that Lepidocycline type 
which appears as if imbricated, from the rounded ends of the 
chambers or chamberlets being alternate with those of the adjacent 
rows. The median series when cut through transversely is seen 
to be quite thin in the centre and to increase greatly in 
thickness or height towards the periphery. Another feature in 
the chamberlets of the median plane is the presence of stolon 
passages from one to another, thus giving a serrated appearance 
to the inner surfaces of the walls of each chamberlet. In this 
latter feature this species resembles the curious genus Linderina} 

Average diameter across the disc ^ inch (12*5 mm.) ; thickness 
i inch (5 mm.). 



Next in order of succession we have No. 562, which is a pale 
cream-coloured limestone, very compact. This is from the upper 
cUfP at about 500 feet. Viewed under the microscope the rock 
is seen to consist of clear crystalline calcite, which also fills the 
cracks appearing In various directions throughout the rock. This 
latter fact points to some disturbance of the rock -mass after 
consolidation. The rock is very full of organisms, consisting of 
Lithothamnion^ foraminifera (amongst which the genus Orhito%de% 
plays an important part), echinoderm plates, and polyzoa. 

The following foraminifera were observed in specimen No. 562 : — 

Spiroheulina, sp. 

One or two specimens of a neat SpiroheuUna occur here, but it 
is impossible to say anything with regard to its specific relations 
from the sections. 

Miliolina trigonula (Lamarck). 

This is quite a common form in the sections of No. 562. Its 
relationship is clearly made out by the number of the specimenB, 
cut in various directions. 



^ See Schlnmberger, Bull. Soc. G^ol. France, ser. iii, toI. xxi, p. 120, 
ilgB. 3-6, woodcuts ; pl. iii, figs. 7-9. 
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Mih'olina alveolini/ormis, Brady. 

M. elveoliniformU, Brady, 1879, Quart. Joum. Micr. Sci., toI. zix, n.s., p. 64 ; 
idem, 1884, Bep. Chall., vol. ix, p. 181, pi. viii, figs. 15-20. 

The specimen in our slides referred to the above species presents 
all the characters of the typical M. akeoliniformis in transverse 
section. It is interesting to note this occurrence of M. alveo- 
liniformts in the Tertiary rocks for the first time as a fossil. It is 
a well-known form in coral sands, to which deposits it seems 
restricted. 

Textularia rugosa (Reuss). 

A few specimens of the above are seen in section Ko. 562. 

PlanorMina medit&rranemu?, d'Orbigny. 

To this species we may with some reservation ascribe the neat 
adherent forms of Planorhulina seen in sections of No. 562. 

Carp&nteriaj sp. 

Numerous fragments of a CarpmUria occur in these sections 
(562). Since they have invariably been broken down into quite 
small pieces, it is not possible to say anything with regard to tiiieir 
specific relationship, excepting that they generally resemble the test 
of Carpmtma mofUiculariSf Garter. 

AmphisUgina lessanu, d'Orbigny. 
This is common in tiiie limestone now being described. 

HeterosUgtna depressa, d'Orbigny. 
This species is frequent in No. 562. 

Orhitoid&s {Lepidocyelind) sunuUr&nsis, Brady. (PI. XX, Fig. 6.) 

Orbitaid^t tumatrensit, Brady, 1876. Qeol. Mag., dec. n, toI. ii, p. 636, pi. xIy^ 
fig. 3 ; also Jaarb. Mijn. Ned. Ooste-IncUe, 1878, toL vii, pt. 2,. 
p. 166, pi. ii, fig. 3. 

OrUtoidii {Lepidoej/elina) tumatrentitf Brady : Newton & Holland, 1899, Ann. 
Mag. Nat. Hist., ser. tii, vol. ill, p. 269, pi. x, figs. 7-12. 

This species was first described from the west coast of Sumatra, 
and Messrs. Newton & Holland have lately recorded the same fonn 
from the Miocene Limestone of Borneo. 

The species resolves itself into two typical forms, one slightly 
different from the other in external shape and distinguished by 
the primordial chamber being megalospheric or . microspheric 
respectively. In this rock 0. sumatrsrms is associated with 
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another form, not so numerously represented, referable to tlie 
species 0. verheeki^ which, it is interesting to note, Newton & 
Holland described from their Bomean rocks as being associated 
with 0. sumatrensis. 

Orbitoides {LepidocyeUna) v&rheeki, Newton & Holland. 

Orbitoides papyraeea, Brady, Geol. Mag., 1875, dec. ii, yoL ii, p. 635, pi. ziv, 

fig. 1. 
Zfpidoeyelina, sp. ff and k, Verbeek & Fennema, Descr. g6ol. de Java et 

Madoura,' 1896, yoI. i, pi. xi, figs. 173-175, 177-180 ; toI. ii, 

p. 1178. 
OrhiMdeB [L&pidocyelina) verbefkiy Newton & Holland, 1899, Ann. Mag. Nat. 

Hist., ser. yii, yoI. iii, p. 259, pi. x, figs. 7-12. 

One or two compressed forms of Orbitoides belonging to the 
above species were found in association with the prece£ng species. 

Orbitoides {Lepidocyclina) neodispansa, sp. nov. (See p. 235.) 

A few fragmentary specimens and one transverse section of the 
above form were found in this limestone No. 562. They appear 
to be slightly larger, however, than the typical forms described 
from rock-specimens Nos. 924 and 220. 



Ho. 521 is a white limestone, somewhat cavernous, and with 
A mtted surface when weathered. Erom pinnacles at summit of 
cliff, at about 500 feet, immediately above No. 562. When viewed 
microscopically this rock varies from crystalline to finely granular 
or amorphous in different parts of the same slide. The constituent 
organisms of this limestone are Zithothamnian, many foraminifera, 
mHlepores, and echinoderm spines. 

The following foraminifera were noticed in this rock : — 

Miliolina trigomda (Lamarck). 

Some typical sections of this form are present in our slides of 
No. 521. 

Miliolina tricarinata (d'Orbigny). 

TrUoeuHna tricarinata, d'Orbigny, 1826, Ann. Sd. Nat., Yol. Yii, p. 299, 

No. 7; Mod^e, No. 94. 
Miiiolina tricarinata (d*Orb.), Brady, 1884, Rep. Chall., yoI. ix, p. 165, 

pi. iii, figs. 17a, b. 

This species is a well • known Tertiary form ; it occurs in 
specimen No. 521, associated with the previous and other somewhat 
obscure species of Miliolina, 
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Carpmteria capitata^ sp. nor. (PL XX, Fig. 7.) 

Test normally adherent, of a somewhat erect habit of growth. 
The earliest - formed chambers are narrow and somewhat like 
those of the conical-shaped Carpenteria, and these are followed 
by a rudely spiral series of sub- globular chambers, the walls of 
which are thicker than those of the proximal portion. The later 
portion of the test is externally rough, appearing coarsely notched 
in section. This form has some affinities with Ruperiia and 
possibly Saddonia. Height \ inch (6 mm.) ; greatest width -A* inch 
(4 mm.) ; thickness of the wall of the last chambers -xV inch 
(0'5 mm.). 

AmphisUgina lessaniif d'Orbigny. 
This species is numerous in No. 521. 

JEeterostegtna depr essay d'Orbigny. 

The examples found in this limestone (521) are of extraordinary 
dimensions and have very extensive and thin flanges. 



Ho. 646. Summit of Fhdng Fish Cove cM ; from about the 
same horizon as 521. A limestone largely composed of Litho- 
thamnion, foraminifera, and echinoderm remains. 

Foraminif era : 

MiUolina alveoliniformUy Brady. Bare. 
Planorhulina larvata^ P. & J. Frequent. 
Oypsina globulus (Beuss). Bare. 

Folytrema mimaceum (Pallas), var. involva^ nov. (One large 
mass intergrown with Lithothamnum.) 
AmphisUgina lessonii^ d'Orb. Common. 
HeterosUgina dspressa, d'Orb. Frequent. 
Orhitoides {Lspidoeyclina) sumatrsnsis, Brady. Common. 



The next specimen. Ho. 650, is a whitish limestone, compact, 
rather dense and amorphous, owing probably to the presence of 
granules derived from calcareous algSD. This is from about the 
same horizon as 562 (p. 243). 

The organic renuuns constituting this rock are Zithothamnion, 
foraminifera, echinoderm spines, polyzoa, and lamellibranch shells.. 
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The following foraminifera were observed in this rook : — 

Miliolina htcomis? (Walker & Jacob). 

Serpula bie<nmi9, Walker & Jacob, 1798, Adams's Essays, Eanmacher's ad., 

p. 63Vpl. xiv, fig. 2. 
MilioHna bieomis (W. & J.), Brady, 1884, Bep. Chall., toL ix, p. 171, pi. li, 

figs. 9, 11, 12. 

A transverse section of a specimen closely resembling that of 
M» hicomia is seen in the slide of No. 550. It is impossible, 
however, to speak with certainty as to the exact species. 

Miliolina irigonula (Lamarck). 
Some examples of the above species are present in IN'o. 550. 

Textidaria rugosa (Bcuss). 
Several specimens of this species occur in our slide. 

Carpentaria^ near utricularis, Carter. 

Fragments of the tests of Carpenteria are rather numerous in 
No. 550, and those with a distinctly pitted surface probably belong 
to the above-named species. There are also some fragments with 
more even surfaces which may belong to C, montieularis, Carter. 

Itotalia ichroeteriana?, Parker & Jones. 

A species of Rotalia is common in this rock-specimen, which 
with some reservation we may ascribe to the above form. 

Oypsina globulus (Eeuss). 
This species occurs here in some numbers and is fairly large. 

Amphistegina lessonii, d'Orbigny. 
Common in the slides of No. 550. 

Ssierostegina depressa^ d'Orbigny. 

This species is represented in No. 550 by very large specimens, 
some of which show a megalospheric commencement. The centre 
of the disc in these specimens is very thick and often curved, giving 
rise to sections showing both the yertical and tangential aspects 
of the shell. 
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Vo. 551, at summit of cliff at about the same horizon as 521, 
is a white limestone with a somewhat crystalline texture. The 
organic contents may be put down as follows : Lithothamnian, 
sometimes encrusted with Folytrema; numerous foraminifera, 
including Orhitoides ; and echinoderm spines. 

The foraminifera are — 

SpiroheultTM, sp. near a$perula, Czjzek. 

An arenaceous form of SpiroloeuUna occurs in this limestone, 
wHch is perhaps referable to the above species. A similar form 
was noticed in No. 924. 

Miliolina alveolimformts, Brady. 
Numerous sections of the above species occur in No. 551. 

Folytrwna mtniaceum (Pallas), and var. involva, Chapman, nov. 

Some free-growing specimens of the above form are seen in the 
slide of No. 551. One of the specimens is seen to be encrusting 
a nodular mass of Zithothamntanj after the manner of similar 
specimens we have observed in the material from the coral boring 
at Funafuti. 

HeteroBtegina deprena^ d'Orbigny. 
Some occasional specimens were noticed in No. 551. 

Orbitoides {Lepidocyclina) $umatrenst8, Brady. 
This species is common in Ko. 551. 

Orhttoidea {Lepidoeyclina) itutda-natalis, sp. nov. 
A fragment or so of the above species occurs in this slide. 



Ho. 841 occurs at the top of the cliff section at Flying Fish 
Cove, where the rock forms proiecting pinnacles by weathering. 
It is a dense white limestone with some travertin, and composed 
chiefly of encrusting Lithothamnion. Many foraminifera are also 
present. Also many polyzoa and a 8&rpula were noticed in the 
section. This rock has a more recent aspect than any of those yet 
enumerated in the foregoing pages. 

The foraminifera are — 

Miliolina aheolini/ormis^ Brady. 

Sections of the above form occur in N'o. 841, associated with 
other species of the same genus whose specific relationships cannot 
be easily made out. 



^ 
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Saddonia torreiiefms, Chapman. 

Saddonia torresientU^ Chapman, 1898, Jonrn. Liim. Soc. Lond., toI. xxtI, 
p. 452, pi. xxyiii, and woodcut. 

This interesting generic type was first found on coral rock from 
Torres Strait, and it has since occurred in many dredgings from 
the immediate vicinity of the Funafuti Atoll. The specimen 
seen in this section is a young individual attached to a fragment 
of limestone, and consists of three or four segments more or less 
creeping, the last of which is erect. 

Textularia rugosa (Eeuss). 
Several specimens rather under the average size occur here. 

Nbdosarta radicula (Linn6), var. grandisy nov. (PI. XX, Eig. 8.) 

A very fine section of a Nodosaiian form cut accurately through 
the axial line is seen in the slide of Ko. 841. The apertures 
of the first-formed segments are well seen, and are elongated and 
tubular. The separate segments are well-marked by deeply 
impressed sutural divisions. There is no doubt of the affinity of 
this form. The thickness of the test and its exceptional size seem 
to merit a distinct varietal name. 

Flanorhulina aeervalis, Brady. 

This species is frequent in No. 841, and is seen to be attached 
to various fragments of shell and other material forming the rock. 

Ihmcatulina, sp. near lobattda (W. & J.). 

One or two examples of a thin-tested Truneatulina were noticed 
in this rock. 

Carpenteria^ sp. 

Numerous fragments of a species of Carpenterta similar to 
C. mantieularuy Carter, occur in No. 841. 

Gypnna inhaerem (Schultze). 
This form occurs with some frequency in the slide of No. 841. 

Polytrema miniaeeum (Pallas), var. invoha, Chapman, nov. 

This form of the encrusting type before referred to occurs in 
some abundance in this rock. 

Amphistegina lesaonii, d'Orbigny. 
The specimens here seen are both typical and common. 
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HeterosUgina depressa, d'Orbigny. 

This species is rare. One fine specimeni cut Yerticallj, shows 
a megalospheric commencement. 



Vo. 963. Blocks faUen from High Cliff, south of Flying Fish 
Cove ; probably close to 841. 

Bock composed of crystalline calcite. Some Lithothamnion and 
Salimeda, numerous foraminifera, and an echinoderm spine. This 
appears to be a transition rock between the Miocene and the recent 
lunestones. 

Foraminif era : 

Qlohigerina hulloideSy d'Orbigny. Several. 

Qlohigerina oonghbatay Brady. One specimen. 

Planorhulina larvata, F. & J. Occasional. 

Carpmteria monticularis, Carter. Fragments numerous. 

Carpenteria utrieulariSy Carter. One good specimen. 

Oypsina globulus (Beuss). One specimen. 

Folytrema miniaceum (Fallas), var. invoha^ Chapman, nov. 
(encrusting form). Numerous. 

Amphistegina msonit, d'Orbigny. Frequent. 

Orhitoides {Lepidocyclina) verleeki^ I^ewton & Holland. Frag- 
ments (? derived). 



HOt 549 is a specimen of the rock occurring at the base of the- 
inland cliff at 500 feet, running south from the south-east end 
of Flying Fish Cove (see Map). It is a whitish or pale cream- 
coloured limestone, with some travertin. Besides many foraminif era 
(including Orhitoides) it contains Lithothamnion and polyzoa in 
small quantity. 

The foraminifera noticed are as follows : — 

Spiroloculina, sp. 
Apparently an arenaceous form, but indeterminable. 

Miliolina aub&riana (d'Orbigny). 

Quingueloculina auberiana, d'Orbigny, 1839, Foram. Cuba, p. 167, pi. xii, 

figs. 1—3. 
laiioHna auberiana (d*Orb.), Brady, 1884, Rep. ChalL, vol. ix, p. 162, pi. r,. 

figs. 8, 9; Goes, 1894, Eongl. Svenska yet..A!kad. Handl.,. 

vol. xxY, p. 109, pi. zix, figs. SHa-d; Millett, 1898, Joum. 

B. Micr. Soc., p. 606. 

One specimen was seen in oar slide of No. 649. 
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Miliolina forussaeii (d'Orbigny). 

QuinqueloouUna feruMociif d'Orbigny, 1826, Ann. Sci. Nat., vol. Tii, p. 30U 

No. 18 ; Mod^e; No. 32. 
Miliolina feruataeii (d'Orb.), Brady, 1884, Rep. Chall., yoI. iz, p. 175, pi. 113, 

fifi;s. I7a, h\ Chapman, 1891, Joum. R. Micr. Soc.^ p. 674, 

pf. is, fig. 8 ; Millett, 1898, Journ. R. Micr. Soc, p. 607, pL xii,. 

figs. 6a, b, la'C. 

A common form in coral areas. The sections seen in our slide 
are of the thin costate form. Not common in No. 549. 

Texttdaria rugosa (Eeuss). 
This species is here somewhat common. 

Textularia gramme d'Orbigny. 

Textularia gramen^ d'Orbigny, 1846, Foram. Foss. Vienne, p. 248, pi. xt^ 
figs. 4, 6; Brady, 1884, Rep. Chall., vol. iz, p. 365, pi. xliii, 
figs. 9, 10. 

One or two compressed Textularia occur here, which seem 
referable to the above species. 

FlanarhuUna medit&rranensiSf d*Orbig:ny. 

Several attached specimens of the above Flanorhvlina were 
noticed in the slide from No. 549. 

Truncatidina refulgem (Montfort). 

dbieidea refitlgena, Montfort, 1808, Conchy). System., vol. i, p. 122, 31* Genre. 
TruncatuHfia refulgena (Montfort), d'Orbigny, 1826, Ann. Sci. Nat., vol. vii, 

p. 279, pi. ziii, figs. 8-11 ; Mod^e, No. 77 ; Brady, 1884, Rep. 

Chall., vol. iz, p. 659, pi. zcii, figs. 7-9. 

A Truncatulina with steep sides occurs with some frequency in 
No. 549, which comes within the limits of the above form. 

Amphistegina lessoniiy d'Orbigny. 
This species is common in No. 549. 

Orbitoides (^Lepidocyelina) ephippioides^ sp. nov. (Fl. XX, Fig. 9.) 

This species is a parallel form in the Lepidocycline group with 
Orhiioid&s ephippium (Sow.),^ of the Discocycline group. It bear* 
some genersd resemblance to 0, inwla-nataliSy but t£e more strongly 



1 LycophrU ephippium, Sowerby, 1837 [1840], Trans. Geol. Soc. Lond.,. 
ser. n, vol. t, p. 327, pi. zziv, figs. 16 and 16a and b» 
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bent indiyiduals are, as one would suppose, nearer the parallel types 
0, papyracea and 0. verheeki. 
Average length i inch (12*5 mm.). Common in No. 549. 



No. 993. Above Coffee Garden (see map, p. 280), in talus at 
200 feet. 

An Orbitoidal limestone with very little interstitial material, the 
greater part consisting of foraminifera. Some Lithothamnion and 
shell fragments. This limestone is mottled with veins and patches 
of a grey colour. 

Foraminifera : 

Olohigerina hulloideB^ d'Orb. Bare. 
€h/ps%na glohulua (Eeuss). Erequent. 
SeteroBtegina depressa, d*Orb. Common. 
Orlitoides sumatrensis, Brady. Very abundant. 

,, verheeki, Kewton & Holland. Bare. 

„ ineula-natalisy sp. nov. 

,, ephippioides, sp. nov. 



No. 968. Foot of first inland clif , Smith Point, about 60 feet 
above sea. 

A limestone partially crystalline. It is largely composed of 
ioraminifera, especially of the genus Orhitoidee, and the alga 
ZithotJiamnion. 

Eoraminifera : 
Spiroloculina, sp. near 8. nitida^ d'Orbigny. Bare. 
Miliolina ?auberiana, d'Orb. Bare. 
„ triganula (Lam.). Bare. 
„ circularis (Bom.). Bare. 
„ alveolinifarmiBy Brady. Several. 
Orhitolitee duplex^ Carpenter. Several fragments. 
Aheolina melo (F. & M.). Very rare. 
Textularia rugota (Beuss). Numerous. 
Dieeorhina, sp. Bare. 

Carpenteria monticularis, Carter. Fragments. 
Gypeina inharens (Schultze). Often growing in alternation with 
Lithothamnion, forming nodules. 

Amphistegina leesoniij d'Orbigny. Frequent, but small. 
Seterostegina depreeea, d'Orbigny. Numerous, but usually 
fragmentary. 

Orhitoides (Lepidoeyclina) neodispansa, sp. nov. Bare. 

,, ,, verheeki f Newton & Holland. Bare. 

,, „ ephippioides, sp. nov. Frequent. 

sumatrensis, Brady. Very common. 
murrayana, sp. nov. (Fl. XXI, 
Fig. 10.) 
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This species is exactly comparable in outline with the 0, sUllata 
of d'Archiac,^ which, however, has rectangular chambers in the 
median plane and consequently belongs to the Discocycline series. 
On account of the difference of contour, this form being polygonal 
rather than discoidal, it was placed in a separate subgenus, Astero- 
eyelina. As Newton & Holland have shown, however {loo, a't. 
supra, p. 261), the more natural grouping of the Orhitoides is with 
the two subgenera BueocycUna and LepidocycUna, The earlier 
known species having rectangular chambers in the median plane, we 
have named this form, which has the rounded imbricated chambers, 
distinctively as Orhitoides {Lepidocyclina) murrayana, after the 
originator of the expedition to Christmas Island which resulted in 
the collection of these specimens. 

Our specimen has four rays, the contour between the rays being 
greatly incurved. The chambers of the median plane have straight 
sides and rounded or concave ends respectively. The chamberlets 
of the superficial layer are roughly spheroidal, especially towards 
the centre of the disc, becoming crowded, cylindrical, and greatly 
flattened towards the ends of the rays. The primordial chamber 
in our specimen is very large, measuring -^V inch ('85 mm.) in 
diameter; it probably thus represents form A in the dimorphic 
sense. Diameter of the disc from point to point, i inch (9*375 mm.^ 



No. 986. " From block in raised beach at north end of Flying^ 
Fish Cove." 

A limestone, largely composed of a calcareous mud and rolled 
beach sand with Orhitoides^ the latter having been chipped and 
worn, and afterwards enwrapped in a thick overgrowth of 
Lfthothamnion, sometimes 4*5 mm. in thickness, which completely 
envelops all the large forms. (PL XXI, Fig. 16.) 

The smaller specimens are tree from the encrusting alga. The 
echinoderm fragments, Lithothamnion^ Qhhigerina^ and Amphi^ 
stegifue may be of more recent date. 

Foraminif era : 

Ohhig&rina huHoides, d'Orbigny. Bare. 
Amphistegina lessonii, d'Orbigny. Frequent. 
Seterostegina d&pressa, d'Orbigny. Common. 
Orhitoides {Lepidocyolina) verheeki, Newton & Holland. Rare. 
„ „ sumatrensiSf Brady. Common. 

insukB-natalis, sp. nov. Common. 



tf J} 



^ CaUarina sUllata, d'Archiac, 1846, M£m. Soc. gdoL France, ser. ii, toI. ii, 
p. 199, pi. yii, figs. 1, la. 
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Tebtubt Limestones froh Othsb Localities. 

No. 347. "High Cliff, Sidney's Dale," south edge o£ narrow 
gorge, 250 feet above sea. 

A somewhat reconstructed limestone (brecciated), with many 
adherent foraminifera. Probably of Upper Eocene or Oligocene 
age, approaching No. 2, described above, p. 226. 

Foraminifera : 

Flanorhulina larvata^ P. & J. Litergrown with Lithothamnion. 
Carpmteria utrteularis?, Garter. Several. 
Rupertia stabilis, Wallich. Four specimens attached to fragments 
of limestone coated with Lithothamnion, (PI. XXI, Fig. 11.) 
PulvinuUna repanda (F. 8c M.). Common. 
Rotalia sehroetertana, P. & J. Frequent. 
Oypsina globulus (Eeuss). Very fine. Common. 
AmphisUgina lessonii, d'Orbigny. Rare. 
Orhitoides dispansa (Sow.). One specimenr 



No. 318. Between basalt and limestone, Sidney's Dale. 

A limestone with many organisms. The rock is somewhat 
decomposed and stained with a limonitic substance. The organic 
constituents are Lithothamnion and many foraminifera. 

Foraminifera : 

Pulvinulina repanda (F. & M.). Frequent. 
Rotalia sehroeteriana, P. & J. Frequent. 
JETeterostegina dapressa, d'Orb. Hare. 

Orhitoides (IHseoegclina) dispansa (Sow.). Frequent. [One 
fragment shows the structure of the median chambers.] 



No. 835. A limestone composed chiefly of Orhitoides, but in 
which traces of corals occur in places. There are also fragments 
of a branching Lithothamnion present. South of Flying Fish Cove, 
at 550 feet. 

Foraminifera : 

Miliolinaf spp. 

Flanorhulina larvata^ P. & J. Bare. 

„ mediterranensis, d'Orbigny. Rare. 

Carpenteria montieularis, Carter. Large fragments. 

„ utricularis, Carter. Large fragments. 

Amphistegina lessoniif d'Orbigny. Frequent. 
Heteroetegina depressa, d'Orbigny. Rare. 
Orhitoidee (Lepidocyclina) insula-natalis, sp. nov., var. inaqualis, 
nov. (PI. XXI, Fig. 12.) 
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■ This variety differs from the specific form in being altogether 
fitouter, and more compressed in internal structure with regard 
to the peripheral chamberlets. It also differs essentially in being 
strongly undulated along the median plane, and sometimes in being 
unequally dcTeloped and much thicker on one side of the median 
layer. The undulated contour reminds one of 0, (Z.) ephippioideSf 
but it is much thicker in the central disc than that species. Average 
diameter f inch (16*8 mm.). 

Orhitoides (Z.) andrewsianay sp. nov. Frequent. 



No. 955. " Great block beneath High Cliff, North-East Point." 
An Orbitoidal limestone breccia, cemented by recent reef material, 
with the fragments overgrown with enormous encrusting Poly- 
tremata. This Folytrema is of great interest. It has also been 
met with by one of us in the recent reef rocks of the Funafuti 
Atoll, where it constitutes a large proportion of some of the 
limestones, and often found intergrown with Liihothamnion, 

Foraminif era : 

Olobigerina hullotdet, d'Orbigny. Bare. 
Cymbdlopora poeyi, d'Orb. Rare. 

Folytrema miniaceum (Pallas), var. nov. tnvoha, Chapman. 
AmphUtegina hssoniij d'Orbigny. Common. 
Orhitoides {Zepidocyelina) verheeki, Newton & Holland. Bare. 
,, „ ephippxoidesj sp. nov. One specimen. 



No8. 827 and 581. ^^From low cliff of limestone resting on 
basalt, at head of valley, 500 feet, two miles south of Flying Fish 
€ove." 

A limestone chiefly composed of Orhitoides, The material of the 
rock is well crystallized, and was originally deposited concentrically 
iuround the larger organisms. 

Foraminif era : 

Miliolina, sp. near Jf. cireularis (Bom.). 

Alveolina melo (F. & M.). One specimen. 

IhineatuHna, sp. (thin- shelled), cf. T. lohatula (W. & J.) or 
T, ungeriana (d'Orb.). Frequent. 

Carpenteria monticularis, Carter. Frequent. 

Carpenteria utrieularisy Carter. Bare. 

Rotalia schroeteriana^ P. & J. Common. 

Amphietegina Ussonii^ d'Orb. Common. 

Heterostegina depressa, d'Orb. Bare. 

Orhitoides {Lepidoeyelina) andretosiana, sp. nov. (PI. 
Tig. 14.) 
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0, andrewsiana is a very striking form in the Christmas Island 
limeptones. The test is very thick in the centre, thinning off 
rapidly to a peripheral flange of some extent. In general 
contour it may be compared with Orbitotdes {Ducocyelina) 
applanata, Giimbel.^ The chambers of the median plane are of 
the Lepidocycline character, and more ronnded and crowded 
with one another than in some of the other forms of OrhiMdes 
present in the same limestones. The chamberlets of the exterior 
are roughly discoidal and flattened, so that a tangential section 
affords a view of the chamberlets as large circular perforations, 
which is a marked feature in the sections. Many of the specimens 
noted are megalospheric. The internal structure of 0, andrewsiana 
generally resembles 0. sumatrensisj but the former is much larger, 
and has a very extensive peripheral flange. Average diameter 
finch (9*375 mm.). Common. 

Orhitoides {L&pidocyeUna) innda-fMtalis, sp. nov. Common. 
(PI. XXI, Fig. 13.) 

0. (Z.) fiphippioides, sp. nov. Common. (PI. XXI, Fig. 15.) 
0, (Z.) verhukiy Newton & Holland. One specimen. 



LlHESTONES FBOH PlATEAU AND HiLLS. 

Ho. 14a Edge of cliff, South Point HiU, 1,020 feet. 

A finely crystalline and calcareous rock, in which the organisms 
are almost entirely obliterated. A few echinus spines and 
foraminifera. 

Foraminif era : 

Ihineattdtnaj sp. 
AmphuUgina lestoniiy d'Orb. 



Ho. 134. Top of upper cliff, southern end of east coast, 
limestones with few organisms; Ltthothamniony foraminifera^ 
and echinus spines. In places this rock appears to be sheared. 

Foraminifera : 

AmphUUgina lessanii, d'Orb. 
Poiytrema miniaeeum (Pallas). 



> Abhandl. m.-ph. CI. k.-bayer. Ak. Wiss., toL z, 1868 (1870), p. 700, 
pi. iii, figs. 17, 18, 35-7. 
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Ifo. 131. Southern end of east coast, 400 feet. 
A dolomitized limestone with foraminifera. 

Foraminif era : 

Amphistegina Ussonii^ d'Orhigny. 

Hitterostegina depressa, d'Orb. Abundant and somewhat broken. 



Ho. 878. Murray Hill Summit. 

A fine-grained dolomitized limestone, with traces of organisms 
(? corals), in duU patches. 

Foraminifera : Polytrema miniaceum (Pallas), var. invoha^ 
Chapman. One specimen. 



No. 985. Pinnacles on plateau at 800 feet, \\ miles W.S.W. 
of 120 chain mark on South-East Road.^ 

A semi - crystalline limestone with branching Lithothamnion, 
Sdlimeday and foraminifera. 

Foraminifera : 
MilioUna^ sp. 
Clavtdina, sp. 

Carpenteria, sp. Numerous fragments ; some very fine charac- 
teristic pieces. 



Ifo. 658. A hard dolomitic limestone occurring with chalk-like 
rock on plateau. 

The material of this specimen is finely granular, and disseminated 
throughout are fragmentary pieces of organic origin, which can be 
determined as branching Idthothamnton, with many foraminifera, 
usually badly preserved. 

The foraminifera are undei-sized and thin-shelled as a rule, 
and seem to indicate, together with the abundant and partially 
decomposed calcareous algae, that this rock represents the soft 
mud of a shallow lagoon. 

Foraminifera : 

Spiroloculinaf sp. Frequent. 
Textularia rugosa (Rss.). Very rare. 
? Nodosaria {I>mtaUna\ sp. One example. 
Discarhina, sp. (a small turbinoid form). Rare. 
Flanorhulina, sp., near larvatay P. & J. Frequent. 



^ On the chief road-clearing^ Mr. Ross has had the distances hiazed on the 
tree trunks every five or ten chains. 

s 
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TruneatuUna lohatula (W. & J.)* Several. 

Carpenteria^ sp. Fragmentary. 

Polytrema miniaeeum (Pallas). Small specimens ; frequent. 

AmphiaUgina lessonn, d'Orbigny. Fragmentary ; frequent. 



Ifo. 800. '' Immediately below phosphates, cast slope of 
Phosphate Hill, 820 feet." 

A partially dolomitizcd limestone with good crystals of zoned 
dolomite and calcite. The matrix contains foraminifera (unaltered) 
and plates of echinodemis. 

Foraminifera : Amphistegina lesBonii, d'Orb. Large and common. 



LiMESTOKES FROM SeA.- AND InLAND ClIFFS. 

No. 5. "A rock filling cracks in basalt mass, south of Flying 
Fish Cove." 

A basaltic and palagonitic breccia, with calcareous fragments and 
organisms, also bone fragments. (PI. XXI, Fig. 17.) 

Foraminifera : 
Cristellarta, sp. One specimen. 
Ohhigerina hulloides, d'Orb. Very common. 
Carpent&ria, sp. Fragments. 



ITo. 215. Rock on basalt, top of shore cliff, Flying Fish Cove. 

A recent limestone consisting of large Halimeda and encrusting 
Lithothamnion \ also foraminifera and polyzoa, cemented by a 
deposition of travertin, probably resulting from differential currents 
or hot streams. 

Foraminifera : 

Textularia rugosa (Reuss). Frequent. 

Carpenteria^ sp. Fragments. 

Oypsina inhc^ms (Schultze). Frequent. 



No. 862. Foot of first inland cliff. Smith Point. 
A reef forming limestone, composed of Halimeda, LithMamnion, 
foraminifera, corals, millepores, and echinoderm remains. 

Foraminifera : 

OrhitolHes, sp. 

Qlohigerina hulloides, d'Orb. Very rare. 
Planarhulina acervalis^ Brady. Bare. 
Carpmteria monticularis, Cfiiter. Rare. 
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No. 979. First inland cliff, two miles beyond Smith Point. 
A recent reef -rock with Liikothamnion and foraminifcra. 

Foraminif era : 

OrhitoUtes eomplanata. Lam. One specimen. 
Textularia sctgittulay Defr. One specimen. 
Cristellaria^ sp. One specimen. 
Olohigerina hulloides, d'Orb. Common. 

„ conglohatay Brady. Hare. 

Carpenteria, sp. Fragments. 
Rotalia papulosa^ Brady. One specimen. 
Polytrema miniaeeum (Pallas). Common. 

,, „ var. tnvolva. Chapman. Common. 

AmphUtegina Ussoniif d'Orb. Bare. 



No. 52. East coast, on volcanic agglomerate in sea-cliff. 

A limestone with branching Lithothamnion and foraminifcra in 
a slightly calcareous matrix. An included fragment of a palagonitic 
or basic rock occurs in this specimen. 

Foraminifcra : 

Miliolina ? trigontda (Lam,). 
Truncatulina refulgena (Montf.). Common. 
Carpenteria, sp. Fragments. 
Gypsina globulus (E.euss). Rare. 



No. 116. '* Junction of limestone and basalt, in bay south of 
Waterfall, east coast." 

An indurated limestone of a deep yellow colour, in conjunction 
with an intrusion or flow of basalt. The infilling of the organisms 
in the limestone is coarsely crystalline. At the junction of the 
limestone with the basalt there is a layer of minute pellets 
(calcareous algaB ?). In the body of the limestone there are 
numerous clear augite crystals worked out of the basalt. The 
organic contents of the limestone are Lithothamnion, foraminifcra, 
echinoderm spines, and moUuscan shells. This limestone passes 
rapidly into a fine grained chalky rock, with delicate foraminif era 
and partially decomposed Lithothamnion. 

Foraminifcra : 

Miliolina ? trigonula (Lam.). Rare. 

Bolivina, sp. ? One specimen. 

Truncatulina lohatula (W. & J.), in chalky portion. Frequent. 

Carpenteria, sp. Rare. 

Rotalia papulosa, var. eompressiuseula, Brady. Frequent. 
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No. 525. Rock which forms knolls on basalt, near streams, east 
coast. 

A limestone with included particles of basalt and strings of 
palagonitic matter. With ZithothammoTif foraminifera, echinoderm 
fragments, and polyzoa. 

Eoraminif era : 

Textularia rugosa (Eeuss). Rare. 
TruncatuUna hhatula ("W. & J.). Frequent. 
Rotalia schroeteriana, P. & J. Very abundant. 



No. 859. At foot of first inland cliff at Steep Point. 

A limestone with much secondary calcareous crystallization 
(aragonitic). The rock was originally partially or mainly organic, 
but only traces of organisms now remain, of Zithoihamnion and 
foraminifera. 

Eoraminifera : Heterostegina depressa, d'Orb. Fragments. 



No. 1,002. First inland cM, south of Steep Point. 

This is a much brecciated rock containing algo), foraminifera, 
corals, and echinoderm fragments. It is cemented by granular and 
clear calcareous matter. A talus rock. 

Foraminifera : 

Aheoltna melo (Fichtel & Moll). One specimen. 
Discorhinay sp. 

Carpenteria utricularisy Carter. Fragments numerous. 
Polytrema miniaceum (Pallas), var. involva, Chapman, encrusting 
a cemented brecciated fi'agment. 
Amphistegina lessoniiy d'Orbigny. Yery rare. 



No. 1,005. First inland cliff, south of Steep Point, 250 feet. 
A reef -limestone with Lithothamnion, millcpores, and foraminifera. 

Foraminifera : 

Carpenteria utriculartSy Carter. Abundant. 
Amphistegina lessonii, d'Orb. Common. 
HeteroHtegina depressa, d^Orb. Rare. 



No. 1,006. " First inland cliff, south of Steep Point, 260 feet." 
A limestone showing evidence of disturbance ; a rift in tbe rock 
is filled in with palagonitic mud and aragonite. It contains 
ZithothamnioTif foraminifera, and lamellibranch shells. 
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Foraminif era : 

MilioUna trigonula (Lam.). Several. 
OrbitoliteSy sp., cf. 0. marginalis (Lam.). 
Carpenteria montieularis, Carter. Numerous fragments. 
Polytrema miniaceum (Pallas). Occasional. 
? Cf/eloclypeuSy sp. Worn fragment. 
Orhitoides ? verbeeki, Newton & Holland. Fragments. 



Ifo. 900. 'Toot of clilE (first inland), inner side of Steep Point 
Valley.'' 

A limestone composed of branching Zithothamnion and fora- 
minifera, cemented by granular and crystalline calcite. 

Foraminif era : 

MilioUna, sp., cf. M, cireularis (Bom.). Rare. 
Textularia rugosa (Reuss). Frequent. 
Carpenteria utricularis, Carter. Very common. 
Gypeina vesieularis (P. & J.). One specimen. 
Ggpsina inharens (Schultze). Frequent. 

Polytrenna miniaceum (Pallas), var. involva. Chapman. Common, 
and very fine specimens. 
Amphietegina lessonii, d'Orb. Very common. 



No. 403a. " Along lines of fracture, north of Steep Point HiU." 

A fine -grained dolomite or magncsite, against which rests 

a brecciated rock composed of reef material and phosphatic 

concretions. In the reef-rock are Malimeda, Zithothamnion, fora- 

minifera, and echinoderm spines. 

Foraminifera : 

Carpenteria, sp. Fragments very abundant. 
Oypeina inharens (Schultze). Eare. 



Ho. 940. Middle cliff, North-East Point. 

A partially phosphatized limestone, with branching Zithothamnion 
and foraminifera. 

Foraminifera : 

Sigmo'ilina, sp. One specimen. 

Bigenerina digitata, d'Orb. One specimen. 

Glohigerina bulhides, d'Orb. Numerous. 

Flanorbulina, sp. Frequent. 

Gypsina, sp. Fragmentary, occasional. 

Polytrema miniaceum (PaUas). Some fragments. 
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No. 943. " Nort-h-East Point, above reef." 
A limestone largely formed of coral, witli calcareous mud 
infill in gs. Also Lithothamnion and foraminifcra. 

Eoraminif era : 

Miliolinay sp. 

Carpenteria, sp. Fragmentary. 
AmphUtegina lessoniiy d'Orbigny. Bare. 
? Cyehclypem or ? HeteroaUgina, Fragments. 



No. 937. Inland cliff, North-East Point. 

A limestone containing polyzoa or coral and foraminifera. The 
interspaces filled in by rapid crystallization with calcareous material 
as aragonite. The infilled portions are regular or parallel- sided, 
suggesting local earth-movements, producing rifts. 

Foraminifera : 

? 8ph(dro%d%na, 
HeterosUgina depressa, d'Orbigny. 



No. 335. " South Valley, west coast and cliff, southern side 
at 160 feet." 
A coral-reef rock with many organisms, somewhat comminuted. 

Foraminifera : 

Textularia rttgosa (Eeuss). Frequent. 
Ohhigerina huUoides^ d'Orbigny. Frequent. 
Olohigerina conglobata, Brady. Bare. 
Tmncatulina lohatula (W. & J.). Bare. 
Carpenteria, sp. Fragmentary ; rare. 
Rotalia schroeteriana^ P. & J. Common. 
HeterosUgina depressa, d'Orb. Frequent. 



No. 864. Cliff over Coffee Garden, Flying Fish Cove (see Map), 
about 200 feet. 

A recent coral-reef rock with branching Lithothamniony fora- 
minifera, and echinoderm remains. 

Foraminifera : 
MilioUna ?hicornis (W. & J.). One specimen. 
Truncatulina lohatula (W. & J.). Bare. 
Carpenteria, sp. Fragments. 
Polytrema miniaceum (Pallas). Bare. 
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Ifo. 200. A coarse fragmental limestone cemented with aragonite. 
Some corals, Sdlimeda, Lithothamnion, gastropods, and foraminifera. 
Probably recent. From outer part of a reef. 

Foraminifera : 

Glohigerina hulloides, d'Orbigny. Frequent. 
Carpenteria manticularis, Carter. 
Polytrema miniaeeum (Pallas). 



Ho. 202. " Zigzag,* just above 80 feet." 
Coral rock with interspaces infilled with foraminiferal mud. 
Occasional joints of JTalimeda. 

Foraminifera : 

Textularia rugosa (Eeuss). 

Glohigerina hulloides, d'Orbigny. Very abundant. 

Carpenteria, sp. ? Frequent. 

JPuhinulina repanda? (F. & M.). Eare. 



No. 208. "Zigzag, 200 feet." Coral rock with interspaces 
filled with chalky organic mud, with Halimeda and foraminifera. 

Foraminifera : 

Glohigerina hulloides, d*Orbigny. Numerous. 
Carpenteria, sp. Frequent. 
Gypsina inharens (Schultze). Rare. 
Ggpeina globulus (Reuss). Eare. 
Polytrema miniaeeum (Pallas). Fragments. 
Seterostegina depressa, d'Orb. Occasional. 



No. 209. " Zigzag, 210 feet." 

A recent reef -rock. A microconglomerate, i.e. with large pro- 
portion of cement. Contains Lithothamnion, Halimeda, foraminifera, 
corals, echinoderm spines and plates, and polyzoa. 

Foraminifera : 

Carpenteria monticularis. Carter. In great abundance. 
Gypsina globulus (Eeuss). Occasional. 

Polytrema miniaeeum (Pallas), rar. involva, Chapman. (Fncrusting 
form.) 



No. 211. " Zigzag, 250 feet." 

A recent reef-rock with corals and foraminifera. 



^ The ** Zigzag 'Ms a path up the first inland cliff , about a quarter of a mile 
north of the settlement. (See Fig. 6 on p. 280.) 
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Foraminif era : 

Textvlaria rugosa (Keusa). Very rare. 

Ohhigerina hulloides, d'Orb. Numerous and well preserved. 

Carpentaria numtictUaris, Carter. Kumerous fragments. 



Vo. 1,032. "Top of Zigzag, 280-300 feet." A limestone 
composed of calcareous algse and foraminifera, with a crystalline 
calcitic cement, but in places amorphous or muddy. The organic 
contents are ZithotJiamnion, Halimeda^ foraminifera, corals, echino- 
derm plates and spines, polyzoa, and lamellibranch shells. 

Foraminifera : 

? Spiroloeulinay sp. 
Glohigerina hulloides^ d'Orb. Frequent. 
Carpenteria, sp. near monticularisj Carter. Fragments. 
Carpenteria proteiformis, Goes. One specimen. 
Polytrema miniaceum (Pallas). Frequent. 
Polytrema miniaceum^ var. involva. Chapman. Frequent. 



List op Species op Orhitoides, 

The species of Orhitoides found in the Tertiary rocks of 
Christmas Island, Indian Ocean, with their distribution : — 

I Java, Sumatra, India (Scinde), 
Persia, Bavarian Alps, Italy, 
Spain, South of France, Antigua, 
Jamaica, St. Thomas. 

2. 0. {Lepidoeyclina) neodispansa, sp. nov. Christmas Island. 

3. 0. (Z.) verheekiy Newton & Holland. Sumatra, Borneo. 

4. 0, (Z.) ephippioides, sp. nov. Christmas Island. 

5. 0. (Z.) insula-nataltSy sp. nov. Christmas Island. 

6. 0. (Z.) insula-natalis, var. inaqualis, var. nov. 

7. 0, (Z.) sumatrenstSy Brady. Sumatra, Borneo. 

8. 0, (Z.) andrewsiana, sp. nov. Christmas Island. 

9. 0, (Z.) murraganaf sp. nov. Christmas Island. 
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NOTE ON THE 

COMPOSITION OF SOME DOLOMITIC AND OTHER 

LIMESTONES FROM CHRISTMAS ISLAND. 

By E. W. Skeats, B.Sc, F.G,S. 

No. 134. Summit of upper cliff on East Coast. 800 feet. 

Composition : Ca C 0, = 97-567o, Mg C 0, = 244 7^, Caj P, Og = 
•16%. Totals 10015. 

A compact cream-coloured limestone, with no evident crystalline 
structure in the hand specimen. The rock originally consisted of 
organisms and small lumps of undifferentiated material set in 
a cement of calcareous silt. Subsequent alteration consists in the 
change of a small quantity of the fine silt into calcite crystals. 
Some of the crystals occur in the form of definite rhombohedra, 
with angles of 1 05° approximately. Empty lozenge-shaped spaces 
in the rock possibly represent the positions of rhombohedra which 
fell out probably during the grinding of the slice. 

The calcite can be recognized by its cleavage and polarization 
colours. Sections of some of the organisms show long fibrous 
crystals which may be fibrous calcite, but are possibly the rhombic 
form aragonite. Minute scalenohedral (?) crystals of calcite 
occasionally project into cavities formed by contraction during 
recry stallization . 

The organic remains are comparatively few. They include 
more than one species of the Calcareous Alga Lithotkamnion, 
The only other organisms present are foraminifera, including 
Globi^erina (?) and the Rotaliiform genera Truncatulina and Flan- 
orbulina (?). The shallow- water affinities of the two latter organisms 
suggest that this deposit may have been laid down in the lagoon. 

No. 963. Limestone (Miocene) from high cliff over Flying 
Fish Cove. 500 feet. 

Composition: CaCO,« 9729 %, MgCO,= 3-19 7^. Total=- 
100'48. A white, very compact limestone. 

A piece of unaltered rock (consisting of organic fragments 
embedded in silt) may possibly be a fallen fragment ; its structure 
serves as a contrast to that of the main mass of the rock. The 
original silty matrix has very largely been replaced (as a result 
possibly of consolidation under pressure and percolation of water) 
by a clear mosaic of calcite surrounding the still unaltered large 
organic fragments. 

Some of these fragments are, however, losing their distinctive 
boundaries as a result of the extension of this recrystallization 
into the bodies of the organisms. In certain parts of the slides, 
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empty spaces (with scalenohedral ? calcite crystals projecting into 
them) occur as a result of contraction during recrystallization. 
The unaltered organisms are numerous. The Calcareous Alga 
Zithothamnion is represented hy several species. 

A section of a shell (lamellibranch ?) occurs in one part of the 
slide. The remaining organisms are foraminifera belonging to the 
genera JBolivina, Glohigerina {ecnglohata and huUotdes), Folytrema, 
Gypsina^ Carpenteria, and Amphistegina, 

From the presence of Carpenteria and some pelagic forms, this 
deposit was probably formed in water of a moderate depth, and on 
the seaward side of the reef. 

Ho. 179. Top of second inland cliff, North-East Point. 600 feet. 

Composition: CaCOa = 97-72%, MgCO,= 1-72%, CajPjOg 
= '20 °/q. Total = 99-64. A very compact limestone, which in 
the hand specimen does not show signs of recrystallization. 

The original rock consisted of organisms, more or less fragmentary, 
and a matrix of silt, the finely comminuted product of trituration 
of these organisms. This structure is still seen in the unaltered 
parts of the slide, but in places the more finely divided material 
has been recrystallized. The contraction due to recrystallization 
has caused empty spaces to occur. These spaces have been partially, 
and in some cases wholly, filled by subsequently deposited scaleno- 
hedral (?) crystals of calcite. Further evidence of the secondary 
formation of calcite is afforded by the fact that cracks which 
were formed in the rock have been subsequently filled with 
a calcite mosaic. The partial recrystallization of the matrix has 
in one or two instances invaded the substance of the contiguous 
organisms, whose outlines have consequently been rendered indis- 
tinct. The unaltered organic remains constitute a considerable 
proportion of the rock. Several species of the Calcareous Alga 
Zithothamnion occur in abundance. 

The Foraminifera present include Carpenteria, Truncatulina, 
PoU/trema, Amphistegina, and a doubtful specimen of Gaudrgina. 

The presence of Carpenteria would seem to suggest that the 
deposit was formed at a moderate depth, as this genus rarely 
occurs within the limits of wave-action. 

Specimens: 804, 800, 811, S08, 658, 378, and 514. These are 
all dolomitic limestones whose microscopical structure is very 
similar. The rocks are more or less porous : empty spaces having 
arisen as a result of recrystallization. The cavities are lined by 
dolomite crystals, which are usually clear, and show as blunt 
rhombohedra having angles of 105° approximately. 

These dolomitic limestones are described in a definite order, the 
first (804) having the largest percentage of calcium carbonate and 
the last (514) the largest percentage of magnesium carbonate. 
Dolomite consists of 54 % Ca C 0, and 46 % Mg C Oj, consequently 
in the rocks first described there is an excess of unchanged calcite 
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amounting to more than 20 %, while in the last this excess is 
no more than 6 ^j^. Recognizable crystals of calcite are few in 
number, but it is possible that this excess of calcite may occur 
in the semi-opaque material which is found in all the slides, either 
as a dark zoning to the rhombohedra of dolomite or irregularly 
distributed throughout the rock. 

Ho. 804. Cliff forming east flank of Phosphate Hill. 

Composition : Ca C 0, = 67-88 %, Mg C 0, = 31'96 7^. 
Total = 99*84. A white limestone compact in parts, but some 
portion is porous. 

The slice is taken through the porous region, and the cayities 
are so large and numerous that it is difficult to explain their 
presence entirely by assuming that they were formed during 
recrystallization. Many of these cayities are lined with colourless 
dolomite crystals. The amount of semi-opaque material is large, 
and consists either of zones in dolomite crystals, or more usually 
it occurs irregularly distributed throughout the slide. 

No recognizable traces of organisms arc present. 

Ho. 800. Eock immediately beneath bed of phosphate on 
Phosphate Hill. 850 feet. 

Composition : Ca C 0, = 65-05, Mg C 0, = 34-77. Total = 9982. 
A very compact, recrystallized, hard rock. 

The usual cavities occur and are sometimes lined by clear 
crystals. A large quantity of semi- opaque material is present, 
and is occasionally seen forming long acute crystals (calcite ?), 
but is usually enclosed as zones in dolomite rhombohedra. Many 
of the crystals show two or three zones parallel to the external 
boundary. A few remains of organisms such as Litkothamnion 
occur in places. 

Ho. 811. Immediately below phosphate at the summit of 
Phosphate Hill. 

Composition : Ca C 0, = 61-79, Mg C 0^ = 37'96. Total = 99-75. 
A hard, compact, recrystallized dolomite limestone. 

Cavities are fairly numerous, and are usually lined with clear 
dolomite crystals. There is a fair quantity of irregularly distributed 
semi-opaque material, but most of the slide consists of clear crystals 
of dolomite with small centres of semi-opaque material. 

Ho. 308. From low cliff in valley on West Coast, at 350 feet. 

Composition : Ca C 0^ = 60-63, Mg C 0, = 3927, Ca, P, Og = -15. 
Totals 100*05. A fine-grained white rock, with many minute 
regular-shaped cavities. 

The main part of the slide consists of small rhombohedral 
crystals of dolomite, a few of which are zoned. Nearly all traces 
of organisms are obliterated, but occasionally the dark remains 
of fragments of organisms which have resisted recrystallization 
are seen. 
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Ho. 668. A hard rock associated with chalk-like rock on plateau. 

Composition : Ca C 0, = 60-27, Mg C 0, = 39-57. 2btal = 99-84. 
A crumbling, porous, white limestone. 

The slide consists almost entirely of idiomorphio zoned crystals 
of dolomite. The irregular empty spaces and cracks which occur 
are, however, usually bordered by clear crystals. Most of the 
organisms have been obliterated, but one or two specimens of 
AmphisUgina and possibly Polytrema occur. The dolomite 
crystals usually have dark centres, from which small, dark, acute 
crystals (? calcite) are projecting in some cases. In other places 
organic fragments are recrystalHzing in the form of these long 
dark (? scalenohedral) crystals of (? calcite). 

Ho. 878. Highest rock collected from Murray Hill, at about 
1,100 feet. 

Composition : Ca C 0, = 60-34, Mg C 0, = 4002. Total =■ 100*36. 
A cream-coloured, hard, compact rock. 

Irregular cavities and cracks occur, and both are filled, or 
partially filled, with large clear rhombohedral crystals. A fair 
amount of semi-opaque material remains irregularly distributed 
over the slide. Very few of the rhombohedra are zoned, and most 
are very small. A few organisms remain, especially a meandrine 
form (? Polytrema), and some organic fragments are recrystalHzing, 
showing acute crystals of calcite (?) projecting at right angles to 
the length of the fragment. 

Ho. 614. Near the summit over Flying Fish Cove, at 880 feet. 

Composition : Ca C 0,= 59*33, Mg C 0, = 40*88. Totals 100-21. 
A cream-coloured spongy limestone. 

Very similar to Ho. 878, but the dolomite crystals are larger 
and less semi-opaque material is present, but zoning is not well 
seen. The only remaining organisms are meandrine forms 
{^i Polytrema) and fragments undergoing recrystallization. 
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By C. W. Andbews, B.Sc, F.G.S. 

Pbom the description of the physical features of Christmas Island 
given at the beginning of this volume, it will be gathered that the 
island may be considered as probably an ancient atoll which has 
been raised to a considerable height above the level of the sea. 
The chief reasons for so regarding it arc, firstly, the general form 
of the plateau with its outer border of slightly higher land, and 
secondly, the nature of some of the rocks occurring on the more 
elevated points. In the present section a brief sketch of the 
general geological structure is given, a fuller account being deferred 
till the nature of the rocks, especially of the later limestones, has 
been more completely investigated, both with the microscope and 
by chemical analysis. 

The difficulties in the way of a detailed examination of the 
geology of the island were considerable. The density of the 
vegetation both rendered locomotion slow and difficult, and, at 
the same time, concealed much that it was desirable to see (Fig. 1). 
Moreover, the want of sufficient men for carrying water made it 
impossible to stay more than a day or two in places remote from the 
settlement or from the streams on the east coast. In consequence 
of this the south of the island was not fully examined ; but since 
in those parts which were traversed it was like the northern and 
eastern regions, and since the appearance of its seaward slopes was 
the same as that of the other coasts, it seems improbable that the 
structure of this region differs in any important respect from that 
of the rest of the island. Much, however, remains to be done, and 
now that several roads have been cut and a number of men could 
be employed, further exploration would be comparatively easy. 

One of the chief objects of the expedition to Christmas Island 
was to find out whether its structure would throw any light upon 
the vexed question of the nature of the foundations of atolls. The 
various views that have been put forward in this controversy are 
so well known that it is unnecessary to give any account of them 
here. From the description which follows, it will be seen that at 
Christmas Island at least we do not find the great thickness of 
reef-limestone required by the Darwinian theory of atoll-formation, 
and although there may be some evidence that subsidence did occur 
in the earlier history of the island it is clear that it was neither 
continuous for any long period nor of any great extent. It may, 
of course, be objected that Christmas Island was never a typical 
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atoll, and to this objection no answor ia poaflible, but since it can be 
shown that at one time it must have consisted of reefs and itJands 
approximatin); rcry nearly to those seen in atolls which are regarded 
as typical, the determination of the nature of the foundations upon 
which those reefs and islands rested is at least a step in the right 
direction. From the account that foUown, it will be seen that 
in this case the basis of the island is almost certainly a rolcaoic 



peak the foot of which is now aome 2,400 fathoms below the level 
of the sea, and that on its summit and flanks great accumulations 
of Tertiary limestones have been deposited, and in some cases are 
interstratified with the products of the eruptions, probably for the 
moat part submarine, which took place from time to time. The 
oldest of the volcanic rocks arc trachytic, the newer basaltic. The 
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last of the eruptions was accompanied by the fonnation of thick 
beds of volcanic ash (palagonite tuffs), and it is upon these that the 
great mass of the Miocene (Orbitoidal) limestones rests. 

The later deposits which have accumulated on the basis thus 
constituted are very difficult to describe. They may be said to 
consist of reef-limestones and dctrital limestones formed on the 
submarine slopes of the island, but since after each movement 
of elevation fresh reefs seem to have grown round more or less 
of the new shore-lines, the whole structure is very complex. 
Another source of difficulty is the almost complete obliteration of 
all organisms in many of the limestones, chiefly in consequence 
of dolomitization. 

Perhaps the most remarkable of the rocks of Christmas Island 
are the thick deposits of nearly pure phosphate of lime which cap 
several of the higher hills. This substance is probably derived 
from ancient ( ? Pliocene) guano beds formed on the low islets 
which existed before the first elevation of the island, and is 
the insoluble residue of beds of limestone altered by this guano. 
On Murray Hill there is a bed of rock, consisting largely of phos- 
phates of alumina and iron, which has perhaps been produced by 
the alteration of a bed of volcanic ash by an overlying mass of 
guano, since completely disappeared. 

It will bo convenient to describe the geology of the island under 
the following heads : — 

1. The central nucleus. 

2. The plateau and hills. 

3. The inland cliffs. 

4. The sea cliff. 

At the same time it will be impossible to keep these sections 
entirely distinct fi'om one another, e.g. in cases where the inland 
cliffs have been cut back into the central nucleus and consist of 
tertiary rocks. 

The Central Nucleus, — By far the most important exposure of 
the central core of the island is at Flying Fish Cove (see Map). 
In this locality, behind the platform upon which the settlement 
is situated, a steep slope risers to a height of from 400 to 500 feet. 
In its northern portion it consists of a succession of cliffs separated 
by steep talus slopes, while towards the southern end there is 
a talus slope up to about 250 feet, and above this a vertical or 
even overhanging cliff of from 200 to 250 feet. At the northern 
end of the cove the cliffs run nearly N. to S., but as they are 
followed southward their direction changes first N.N.E.-S.S.W., 
then N.E. to S.W., E.KE. to W.S.W., and finally S.E.-N.W. 
(see Figs. 2 and 6). 

The general structure of the cliff is shown on the sections in 
Figs. 2 and 5 (pp. 272 and 276). The oldest limestone visible 
(A in sections) is exx)08ed at the southern end of the cove, at the 
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commencement of the sea clifp which forms the southern houndary 
of the bay. It is a very hard compact yellow limestone, showing 
little or no traces of bedding or jointing. Its upper surface dips 
at about 40° a little to the "W. of I^., and it disappears beneath 
the beach of coral fragments that has been thrown up at this point 
on the landward side of the narrow fringing reef. On the land 
side it can be traced up the cliff for about sixty yards, when it 
disappears under the talus which entirely conceals its base. This 
limestone is described above (N^o. 2, p. 226), and is of Eocene or 
Oligocene a^e ; it was probably deposited in comparatively shallow 
water, and before the great accumulations of the Miocene and later 
limestones of the higher parts of the island could have been 
formed considerable subsidence must have taken place. In the 
rocks of corresponding age in Java, several species of Nummuliteg 
are said to occur in abundance, but, strangely enough, according 
to Messrs. Jones & Chapman this genus is entirely wanting in 
Christmas Island ; its place seems to have been taken by large 
Heterostegines. 

Above this limestone is a thick bed of compact black basalt 
(Wo. I ; see Fig. 3 and G in Fig. 2, A). The junction is marked 
by a bed of soft rock some five or six inches thick, in which harder 
nodules are embedded. These nodules consist of limestone containing 
foraminifera like those of the rock below, together with fragments 
of much altered basic glass (No. 3, p. 23 1 ). The soft matrix in which 
these nodules are embedded is a much decomposed rock consisting 
mainly of fragments of basic glass. The basalt mass measured 
along the shore is about 40 feet thick ; it is roughly jointed into 
spheroidal masses, and seems to have been exposed on the sea 
bottom, the joint cracks being filled with a hard yellow rock, 
consisting of lime and fine detritus, derived from basic volcanic 
rocks and including numbers of various species of Glohigerina, 
This rock (No. 5) is described on p. 258, and is figured on PI. XXI, 
Fig. 17. 

The basalt^ itself is a compact black rock, very fresh-looking. 
The ground-mass consists of microliths of plagioclase, many small 
prisms of purple augite, and much magnetite. There are porphyritic 
crystals of olivine, more or less altered into serpentine and viridite. 
The skeleton crystals of magnetite are often arranged parallel to 
one another, and at right angles to the axis of the olivines. There 
are numerous rounded cavities, lined, and in some cases filled, with 
a strongly pleochroic green mineral, forming radial aggregates 
which show a black cross between crossed nicols. 

The upper surface of this basalt flow is covered with thick masses 
of Miocene Orbitoidal limestone (C in Figs. 2 and 5), which, near 
the junction, contains numerous fragments of the baisialt i:)vergrown 



^ In the description of the volcanic rocks I am indebted to Mr. G. T. Prior, 
of the Department of Mineralogy, for much assistance. 
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with Lithothamnion and Polytr&ma : this circumstance indicates 
that this basalt was exposed upon the sea bottom in early Miocene, 
or perhaps pre-Miocene times. On the right hand of section A 
on p. 272 this basalt is marked Gr, and is made to correspond to 
the up];)er basalt overlying the limestone B in the rest of the 
section; this is perhaps a mistake, since it agrees very nearly 
with the basalt F underlying that limestone, which, together with 
the overlying basalt and ash beds, seems to be wanting on this 
southern end of the cove. It may, however, be remarked that 
the limestone A is very similar in character to B (No. 622, p. 231), 
and if it were not that its fossil contents (see No. 2, p. 226) are 
said to be rather different and point to a possibly somewhat greater 
age, I should have regarded it as the southern continuation of B : 
in that case the basalt would be correctly lettered. Indeed, 
I believe this last interpretation to be correct. 

The upper yellow limestone (B) just referred to forms a prominent 
cliff throughout about the middle two-thirds of the cove. At its 
southern end it seems to have been cut out by the fault marked 
Y-Y (Fig. 2, A), but its termination is largely concealed by the 
talus derived from the lofty cliffs of Miocene limestone (C). A little 
farther to the north this cliff is again interrupted by another fault, 
X-X (Fig. 2, A), the downthrow side of which is towards the north ; 
this causes the limestone to terminate abruptly against basalt and 
ash, and to reappear at a lower level, where it again forms a nearly 
continuous clilf, low at first, but increasing in height towards the 
north, where it sometimes reaches 60 feet. At its northern 
extremity it becomes broken up into minor cliffs (P, Fig. 2, B) 
separated by soil -clad slopes, beneath which it finally disappear. 
The foot of the cliff is from 200 to 250 feet abuve the sea, but 
except in one or two places where it rests on volcanic rocks (e.g. 
at L and F), the base of this limestone is concealed beneath talus 
which forms a steep rock- strewn slope to the shore platform. This 
limestone is described on p. 231 as No. 522 ; it is remarkable for 
the absence of OrhitotdeSy which is found in the rocks both above 
and below. The beds dip slightly seaward (at from 5° to 10°), 
and are broken up by joint planes into great cubical masses, many 
of which strew the platform below, of which, moreover, they 
probably form the chief foundation ; blocks of the same limestone 
also appear on the foreshore in the middle of the cove. 

As already mentioned, the base of this limestone is mostly 
concealed beneath talus, but at a few points it can be seen to rest 
upon volcanic rocks ; in all cases it seems to have been deposited 
upon these rocks long after their consolidation, and near the junction 
often contains fragments of them. Of these volcanic rocks there 
are two series — an older, trachytic, and a later, basaltic. The chief 
exposure of the former occurs near the middle of the cove (at L on 
the right-hand side of section B in Fig. 2), where it forms a great 
boss projecting into the overling limestone. The extent of the 
mass cannot be determined, since its borders are mostly concealed 



276 



Christmas Island. 



by talus. The surface of this rock in contact with the limestone 
seems to have been greatly altered before the latter was deposited. 
In the centre of the mass the rock (No. 929) is light-grey, fine- 
grained, and made up of a felt of smaU lath-shaped felspar crystals, 
giving straight extinctions and showing flow structure round 
vesicular cavities which themselves show a more or less linear 
arrangement. There are some traces of a much altered ferro- 
magnesian mineral between the meshes of the felspars. Professor 
Judd has kindly had the specific gravity of this rock determined 
for me ; it is 2*45. 
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FlOURB 6. 
SbCTIONS 8H0WIX0 THB StBUCTUHB OF THB ClIFF AT FlYING FiBH CoVE. 

A. At middle of section B, Fig. 2. 

B. At right-hand end of section B, Fig. 2. 

For explanation of lettering see Fig. 2 (p. 272). 

A few chains farther north trachytic rock again appears, but 
in this case under peculiar conditions. Here the trachyte forms 
two or three large masses, apparently completely included in the 
great bed of basalt which there immediately underlies the yellow 
limestone. The trachyte is here much altered, and consists of 
angular nodules separated by a brown powdery substance, apparently 
produced by the decomposition of the rock along cracks. In one 
place the basalt sends a finger-like process into the midst of one of 
the trachytic masses, and in another it appears to have penetrated 
the trachyte horizontally for some distance, so as to appear to be 
interbedded with it. The whole structure seems to be the result 
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of the eruption of a mass of basalt along the same line as that along 
which an eruption of trachyte had taken place at an earlier date, 
and the inclusion of portions of the older lava in the newer. The 
trachyte at this point is made up of a felt of small lath-shaped 
felopir orystaU, ^g straight extinctiom and sometimes sho^g 
traces of a radial arrangement in groups. There are no porphyritic 
constituents and there are scattered grains of magnetite. 

The hasalt (marked F in section B, Figs. 2 and 5) varies^much 
in character in different parts of the mass. For the most part it 
is a fine-grained rock, consistiog of small lath-shaped crystals of 
felspar, a little granular augite, and much magnetite. Flow 
structure is shown in the arrangement of the felspar crystals ; 
there are no porphyritic crystals. Where this rock forms a narrow 
tongue penetratiug the trachyte it becomes more glassy. In one 
place the mass of fine-grained basalt is traversed by a vein or 
dyke of a basalt with large porphyritic crystals of pinkish-brown 
augite, often showing the characteristic octagonal sections, large 
fragments of olivine sometimes showing traces of crystal forms 
and altered into viridite along cracks only, and finally large lath- 
shaped crystals of felspars with traces of zoning ; in one or 
two instances felspars are included in the augite crystals. The 
ground-mass consists of felspar microliths, small augites, and much 
magnetite. This courser rock was probably injected into a fissure 
from the deeper portion of the mass. 

South of the fault X~X the limestone B rests on the upper 
end of a great mass of basalt (F), which can be ti*aced down nearly 
to the sea-level. At its upper end it penetrates the limestone, 
and is repeated twice owing to slight faulting parallel to the main 
fault X-X. 

Wherever the talus is wanting it can be seen that the yellow 
limestone (B) is overlaid by a bed of glassy basalt (G), varying 
greatly in thickness and attaining its greatest development towards 
the southern end of the bay (nearly above the letters N.E.-S.W. in 
section A, Fig. 2). At this point it forms the lower portion of 
a lofty overhanging cliff, which, from the ixjd staining of the lime- 
stone forming its summit and the colour of ' the volcanic ash 
beneath, is called by the people the ^' liatoe merah" or the *' red 
rock." To the north of this point the basalt bed can be seen 
at intervals only, and to the south- it is interrupted (see Fig. 2) 
by the fault X-X and is finally cut out by the slip Y-Y, the 
Miocene Orbitoidal limestones (C) resting on its end. 

The basalt of this bed is a somewhat glassy rock, the ground-mass 
of which is full of microliths of felspar and granules of magnetite ; 
there is a considerable quantity of olivine, which except in a few 
cases is entirely altered into serpentinous material. Numerous 
rounded vesicles more or less completely filled with a bottle-green 
substance are present. In the higher part of the bed this rock 
has undergone further alteration, the whole of the olivine being 
replaced by serpentine and the green material filling the vesicles 
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apparently altered into a similar substance, while the glassy base 
has become palagonitic. The higher parts of the bed also seem 
to have been more glassy than the lower. 

The thickness of this basalt is, as already noticed, very variable, 
and the upper surface is nowhere clearly defined. It is covered 
by beds of palagonite tuffs, which in places attain a thickness of 
at least 50 feet. The passage from the basalt to the ash beds 
seems to be marked by an ill-defined band of a peculiar rock 
consisting of angular fragments of basic glass, some an inch across, 
embedded in a copious cement of crystalline calcite or, in places, 
of non-crystalline lime, containing fragments of palagonite (probably 
merely the smaller fi-agments of glass completely altered), and 
occasionally foraminifera ; the cementing substance sometimes 
makes up a great portion of the rock. ISeen on a fractured surface 
the basic glass is black in colour, of a resinoid lustre, and has 
an irregular splintery fracture. In thin sections it is seen to be 
a yellowish brown, and the fragments are usually altered along 
their edges to an orange-yellow palagonite ; embedded in the glass 
are many small nodules and imperfect crystals of olivine and some 
very small crystals of augite. This rock was not actually seen 
in situ, but it invariably occurred in the talus immediately beneath 
the beds of palagonite tuff, which it almost certainly separated from 
the basalt below. 

The palagonite tuffs (H, Figs. 2 and 5), like the underlying basalt, 
vary considerably in thickness in different parts of tiie section. 
Between the faults X-X and Y-Y (see Fig 2) they probably attain 
a thickness of quite 50 feet. Further towards the middle of 
Flying Fish Cove they are mostly concealed by talus, but here and 
there form a low cliff of red or red and green mottled rock, which 
crumbles beneath the feet. Under the microscope it is seen that 
the rock consists of small fragments of a highly vesicular basic 
glass, which has been completely converted into palagonite; the 
whole is cemented together into a compact mass by crystalline 
calcite, and here and there the shells of foraminifera occur. The 
palagonite forms bands of different colours parallel to the outlines 
of the fragments or of the vesicles, and there are often zones 
clouded with immense numbers of small granules, which under 
a low power appear perfectly opaque. Sometimes these dark zones 
are numerous, but usually there is one within a naiTow band of 
clear palagonite. In a few instances the whole of the interior 
of the fragments is clouded with the opaque granules. According 
to Mr. Chapman the foraminifera which occur scattered through 
the mass are usually species of Fulvinulina, 

The glassy basalt, the rock composed of fragments of basic glass, 
and the thick masses of palagonite tuff above described seem to 
have been the products of a submarine eruption, the fragments 
of basic glass being derived from the shattering of the chilled 
upper suiface of the basalt flow, and the palagonite tuffs being 
composed of the finer fragments of vesicular glass derived from the 
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same source and mingled to some extent witb sediment containing 
marine organisms. These rocks are very similar to specimens 
described by Murray and Renard in the ** Challenger" Report on 
Deep-sea Deposits as forming the nuclei of man;:anese nodules 
dredged from depths of more than 2,000 fathoms in the Indian 
and Pacific Oceans. Thus the more altered portion of the glassy 
basalt is very similar to that figured in the volume quoted on 
pi. xix, fig. 4 ; the palagonite tuff to those shown on pi. xviii, 
figs. 1, 2, 3; and the btisic glass (No. 400) to that figured on 
pi. xvii, fig. 3 ; and no doubt they were produced under similar 
conditions. The degree to which die palagonite tuffs are exposed 
on the cliff is shown in Fig. 2, where also it will be seen that, like 
the basalt, these ash beds are cut off by the fault Y-Y and have 
Miocene Orbitoidal limestones resting on their southern extremity. 

Inland, about half a mile south of Flying Fish Cove (Fig. 6), we 
come upon an extensive exposure of this upper basalt. The eastern 
edge of the exposure runs a little to the west of south, approxi- 
mately along the 600 feet contour-line ; to the westward (that is, 
the seaward) side the basalt forms a series of steep rounded slopes 
separated by narrow valleys and running down to about the 
300 feet contour-line ; here it again disappears beneath limestones, 
chiefly Miocene and containing Orhitoides, but in some places 
of more recent origin. This belt of basalt is about a third of 
a mile wide at its northern end, and can be followed south for about 
a mile, beyond which it is completely covered with Miocene lime- 
stones : this is the most extensive exposure of volcanic rock in the 
island. As already mentioned, the upper surface of the exposure 
roughly follows the 500 feet contour-line where it disappears 
beneath the overlying Miocene limestones. The palagonite tuffs 
found in the cliff section are here almost entirely absent and usually 
represented only by a bed of impure limestone, often stained and 
banded red and yellow by water percolating along the surface of 
the volcanic rock, and containing fragments of palagonite and 
basalt, sometimes in such quantities as to form a kind of breccia. 

Towards the southern end of this exposure of basalt there are 
several patches of Orbitoidal limestone at from 500 to 550 feet 
above the sea ; these rest directly on the basalt, many fragments of 
which are included in their basal portion, which may present the 
appearance of a breccia of basalt fragments. Some of these lime- 
stones (Kos. 835, 827, 581) are described on pp. 254 and 255. 

Returning to the cliff section, we find that the upper surface 
of the palagonite tuff bed may be covered directly by Miocene 
Orbitoidal limestone, or in a few places (e.g. at the points where 
the sections in Fig. 2 were taken) a thin band of basalt, which is 
often highly vesicular and contains large crystals of augite ; above 
this may be a thin band of palagonite tuff, or in places a volcanic 
breccia consisting of fragments of highly altered basic glass and 
basalt embedded in a ground-mass of yellowish limestone which may 
contain foraminifera. 
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The Miocene Orbitoidal limestones, which rest upon the upper 
volcanic series, take a very large part in the formation of the basis 
upon which the higher and later limestones rest, and extensive 
exposures of them occur in several localities. Along the summit of 
the northern half of the Flying Fish Cove cliff they form a vertical 
face, varying from 10 to 30 feet in height. On the terrace 
above they are exposed in low pinnacles roughly ranged in rows 
parallel to the ditf edge, and at the fault X-X (Fig* 2) they form 
a prominent cliff running inland for about iiie third of a mile and 
terminating at its southern end against the basalt mass described 
above (see Fig. 6). This cliff occurs on the downthrow side of 
the fault, the limestone on the upthrow side having apparently 
slipped down the seaward slope; the line marked Y-Y indicates 
the position of a portion of the slip. South of Y-Y (Fig. 2, A) 
these limestones thicken out greatly and form cliffs at least 
200 feet in height, the mass being split by a series of vertical 
fissures roughly parallel to the coast south of Smith Point. These 
fissures mark small slips, which on the terrace above are indicated 
by a series of small step-like displacements ; the high cliff on the 
south of the cove (Fig. 2, A, between the letters "W.S.W. and 
N.W.) is, in fact, a section across the ends of these terraces. In 
the extreme south of the cove these limestones have been affected 
by two or three small faults, which involve the underlying basalt 
(G) and cause the repetition of the basalt bed in two places in the 
base of the cliff; the limestones from either side of one of these 
faults are described above under the numbers 229 (p. 238), 220 
(p. 239), 219 (p. 240), 861 (p. 237). The last specimen shows 
conclusively that these limestones were deposited on a basalt 
surface exposed beneath the sea and thickly coated with Litko- 
thamnian and other encrusting organisms. Nos. 229 and 571 
(p. 236) are probably from the same bed, both being taken close 
to the underlying basalt, and both being devoid of Orhitotdes; 
571, however, is from, a point about 480 feet above the sea, in 
the middle of the cove, while 229 is from only about 100 feet at 
the south end, the difference of height being accounted for partly 
by the slope on which the beds are deposited causing a genend 
dip seaward and partly by the slipping that has occurred. No. 924 
(p. 233) closely resembles 220, and is likewise taken from close 
to the basalt, but in this Orhitotdes are present, and the same is 
the case with 9b8 (p. 252), from a little farther west, at a height 
of about 60 feet above the sea. Of the rest of the limestones 
from this locality described above by Messrs. Jones & Chapman, 
595 (p. 240) and 845 (p. 241) are from immediately above the 
line of slip Y-Y; 596 (p. 241) and 844 (p. 242), from above the 
last; and 841 (p. 248) and 963 (p. 250) are from the summit 
of the high cliff at this point. The two last are stated to be 
probably of more recent origin than the Miocene rocks below, and 
may represent a remnant of some much later deposit which formerly 
covered them. From the north of the fault X-X the specimens 
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550 (p. 246) and 562 (p. 243) were taken close to the underlying 
volcanic rock, and 521 (p. 245), 551 (p. 248), and 646 (p. 246), 
from pinnacles at the summit of the cliff (ahout 500 feet). It 
will be seen that rocks nearly on the same horizon may exhibit 
considerable diversity in their fossil contents, but since in most 
cases the fossils were determined from a single section the diversity 
may be more apparent than real. 

The whole of these Miocene Orbitoidal limestones were probably 
deposited in shallow water on the summit and flanks of a sub- 
marine bank. I never found OrhitoideB on any rock more than 
about 600 feet above the sea, although corals of Miocene age are 
said to occur at much greater elevations (see p. 208). Before 
these higher rocks could have been formed probably a certain 
amount of subsidence had taken place. 

It will be convenient to describe here the northern end of the 
Flying Fish Gove section (left-hand end of B in Fig. 2), although 
in so doing it will be necessary to refer to some of the later rocks. 
It has already been mentioned that at its northern end the cliff of 
yellow limestone (marked B) becomes broken into minor cliffs (P), 
which dip somewhat downward and are soon concealed beneath 
a soil-clad talus slope. At a point slightly to the north of where 
the main cliff of limestone breaks up, the basalt likewise disappears, 
being partly concealed by soil, but mostly by a consolidated talus 
composed of blocks of Miocene Orbitoidal limestone, with some 
pebbles of volcanic rock. This forms a cliff (see ^ in section) 
which can be seen to rest upon basaltic and trachytic rocks. At 
its southern end, which is at a rather higher level than the main 
face, the talus blocks are angular, but throughout the greater part 
of its extent they are perfectly rolled and rounded, and there can 
be no doubt that we have here a section of an old beach which was 
formed when the sea was 80 or 100 feet higher than now. Still 
farther north this disappears imder a coral-reef rock, probably formed 
about the same time. Above the point in the section marked N-S 
traces of beds of Miocene Orbitoidal limestone occur only about 
200 feet up the cliff, showing that here also rocks of this age overlap 
the earlier rocks as in the south. These in turn are concealed 
beneath a great mass of cemented talus (M in section), which has 
been cut back into a lofty cliff, M (80-100 feet in places). The 
rocks comprising this talus include blocks of Orbitoidal limestone, 
but seem to be mostly of later date. At its northern end this 
cliff disappears beneath the limestones, forming the first inland 
cliff at the Zigzag (see note on p. 263), and its foot is concealed 
by a reef-rock (E) which partly covers the slope below it. In the 
talus beneath the high cliff are numerous blocks of basalt and 
palagonite tuffs, showing that the beds of these rocks are continued 
to the northern end of the cove, where they also pass beneath 
M and E. The lowest part of the section shows the face of the 
sea cliff (D), consisting of late Pleistocene or possibly recent 
limestones. 
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In this section we appear to have a fair representation of what 
would he seen in vertical sections through the island at right 
angles to the coast at any point, the succession heing as follows : 
(1) A central core of older volcanic and Eocene or Oligocene lime- 
stones ; (2) heds of basalt, volcanic ash, and thick masses of 
Orbitoidal limestones enwrapping 1 ; (3) masses of talus, derived 
mainly from the Miocene rocks and covered by (4) a thick detrital 
limestone, which is derived from the wear of the reefs which cover 
the higher portions of the island; (5) a raised reef of much later 
date, which covers the foot of the cliffs and slopes composed of 4 ; 
and (6) finally, the late Pleistocene, or even recent, limestones of 
the sea cliff, which cling to the base of any of the older formations 
which may be exposed. 

Rocks of the Central NiioIeiM in othtr loealttt'es. — As far as I know, 
the only other locality in the island where there is an exposure 
of the Eocene or Oligocene limestone containing Discocycline 
Orhitoides is in Sidney's Dale (see Map), a deep gorge on the 
west coast. This valley is one of several which, beginning at 
a height of between 400 and 5U0 feet, runs down to the sea in 
a generally south-west direction. In some cases (e g. Sidney's 
Dale) they cut through the sea cliff and terminate at the sea-level 
(Fig. 7), in others (e.g. Hugh's Dale) they open out on the top of 
the lowest terrace. These valleys seem to have been originally 
formed along lines of cracking and faulting ; as a rule, on one side 
they are shut in by vertical cliffs, on the other by steep slopes. 
The floor is often formed by basaltic rock, and in one or two 
instances (e.g. in the lower part of Sidney's Dale Valley) it 
appears to form an upper edge of a narrow dyke running along 
the direction of the vdley aud showing signs of columnar structure 
at right angles to it (see Fig. 8). In all cases there are signs 
that in the rainy season a considerable torrent runs down these 
valleys, and no doubt has contributed to a considerable extent to 
their present form. I believe that where the sea cliff has been 
cut through to the sea-level this is entirely the work of the 
running water, and that the movements which first gave rise to 
these gorges did not affect the lowest terrace, which in fact was 
formed subsequently to them (see Fig. 7). 

In Sidney's Dale, at about 250 feet above and 25 chains from the 
sea, the southern wall of the gorge is formed by cliffs varying from 
60 to 100 feet in height ; the northern side is very steep and in 
places cliff -like, while the total width of the floor is not more than 
20 or 30 feet, and is mostly occupied by the rounded and water- 
worn rocks which indicate the existence of a rapid stream at some 
seasons. When I visited the valley in October it was perfectly 
dry. The cliffs to the south consist of a basal portion of basalt, 
about 10 feet high, then a narrow band of soft rock some 18 inches 
thick, and above this to the summit of the cliff hard yellow 
Eocene or Oligocene limestone. The basalt has a ground-mass 
crowded with lath-shaped crystals of plagioclase, some augites, and 
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numerouB skeleton ciystala of magnetite ; thure is some glassy base. 
A low porphyiitic crystals of pale purple augite and some 
porphyritic felspare replaced by calcite occur. This basalt is 
extensively exposed in the neigfaboarbood and is different from the 
basalt above referred to as forming a dyke on the floor of the dale. 
The soft rock (No. 316) forming the thin band separating the 
basalt from the limestone above, and the massive limestone 
(No. 347), are describod on p. 254. In both, the Lower Tertiary 
type of Orlitoidti is present. Unfortunately the relations of this 
b»A of ancient limestone were not worked out, because iu the first 
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place my stay in the neighbourhood was very brief, and in the 
second without microscopic examination the age of the beds was 
not recognizable. It will be noted that, as at Flying Fish Cove, 
this old limestone occurs at a comparatively low level, not being 
more than about 250 feet above the sea. 

Tho volcanic rooks are exposed over a considerable area on the 
east coast in the neighbourhood of the fresh-water stream and 
waterfall marked on tbe Map. There they do not occur more 
than about 150 feet at most above the sea-level ; but towards the 
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southern end of this coast, a little north of Boss Hill, I found basalt 
pebbles up to 400 feet. 

In the neighbourhood of the fresh- water stream are some rounded 
knolls, and in a shallow valley between these I found an exposure 
of a trachjrtic rock similar to that described from Flying Fish Cove. 
This exposure was of small extent, and seemed to be completely 
surrounded by basalt, of which the knolls are composed ; the 
relations of the two could not be made out, the ground being for 
the most part covered with a dense jungle of screw-pines, very 
difficult to penetrate. The basalt at this point forms a great part 
of the shore terrace, and appears on the shore in the waterfall 
bay and in another bay a little to the south. At the stream it is 
covered by thick beds of red palagonite tufPs, and it is to the 
presence of these volcanic rocks that the existence of the two or 
three small brooks is due. The palagonite tufPs are covered with 
coral limestones, the age of which is not known. At the waterfall 
(Panchoran Bay) the basalt forms an extensive sea-worn platform 
(Fig. 9), and on the beach forms a projecting ledge over which 
a perennial stream of excellent water flows. The basalt at this 
point, which is near the centre of the mass, contains porphyritic 
crystals of felspar, augite, and olivine. There seem to be two 
kinds of porphyritic felspars, one in well-defined twinned crystals, 
probably labradorite, the other less well-defined and with distinct 
zonal banding ; this is probably more acid. The olivine is usually 
altered into a pleochroic fibrous serpentinous mineral, (xround-mass 
of microliths of felspars, augite, and magnetite. Above the basalt 
at this point is a bed of volcanic conglomerate, consisting of blocks 
of basic rock, some vesicular, some compact and glassy, mostly 
more or less rounded ; these are embedded in a ground-mass of red 
volcanic ash with much lime ; in fact, at the top of the bed the 
pebbles of basaltic rock are embedded in hard limestone. The 
greatest thickness of this bed measured was about 10 feet. Upon 
it is a bed of hard yellow limestone, the age of which is doubiiul. 
The absence of Cirhitaides (see No. 52, p. 259) is against its 
Miocene age, but on the other hand Dr. Gregory has doubtfully 
referred a coral from this bed to a species {Orhieella murrayi^ 
p. 216) found elsewhere in the Orbitoidal limestone. Upon it 
is a thick mass of limestone breccia, the blocks composing which 
are of all sizes and cemented by finer material, often filled with 
phosphatic nodules; probably the ^hole is a submarine talus of 
comparatively recent date derived from the cliffs behind. This 
is capped in turn by a reef -limestone of quite recent date (probably 
late Pleistocene). The cliff at the north and south of this bay 
is therefore formed (from below up) by (1) basalt, (2) volcanic 
agglomerate, (3) yellow limestone (4 or 5 feet), perhaps of 
Miocenea ge, (4) limestone breccia, an old talus, (5) late reef- 
limestone with corals like those now living on the coast. 

A few hundred yards farther south the sea- washed platform 
is composed of a basalt of a very different character from that 
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just described. This is a much altered glassy basalt with small 
porphyritic felspars and augites. The base has been for the most 
part altered into a yellowish and greenish brown palagonite-like 
substance which contains many microliths of plagioclase. There 
are some vesicles filled with concentric layers of a transparent 
substance showing a black cross between crossed nicols. The lower 
part of the bed is divided into fairly regular hexagonal vertical 
prisms, the summits of which have been broken into small angular 
fragments and recemented with crystalline calcite, the resulting 
rock having a remarkable appearance owing to the sharp contrast 
between the black basalt and the white lime. This extends up 
the clift for about 40 feet, and is in some places capped by a foot 
or two of a fine-grained brown rock, apparently an ash, and on 
the top of the cliff there is a thick bed of red palagonite tuff. In 
a cliff a little to the south a clean section of the basalt shows 
that it is divided into four or five beds separated by indurated and 
brecciated limestone. The whole is covered by a conglomerate of 
blocks of limestone, some of great size, probably a consolidated 
talus from the inland cliffs. 

South of Steep Point the. base of the sea cliff is formed of basalt 
divided into hexagonal columns, in one case apparently curved. 

Still farther south there are extensive exposures of basalt, which 
may be distinguished at a long distance from the summits of the 
inland cliffs by the great size of the sago-palms {Arenga listeri) 
which grow upon them ; in this locality volcanic rocks may occur 
up to 400 feet above the sea. 

In some localities on the east coast the Miocene Orbitoidal lime- 
stones are magnificently developed. The most notable exposure is 
near North-East Point, where the whole of the first inland cliff for 
more than half a mile consists of limestones of this age, crowded 
with the characteristic fossils. This cliff is about 250 feet high, 
and it appears to have been formed by a slipping away of a portion 
of the eastern flank of the island. A little farther south a much 
more extensive slip has taken place, giving rise to a cliff upwards 
of 500 feet in height and consisting apparently almost wholly of 
Miocene rocks. Towards the summit (about 400 feet) is found 
the rock which Messrs. Jones & Chapman have described above 
(No. 955, p. 255) as a breccia of fragments of Orbitoidal limestone 
cemented by recent reef material, but I am inclined to doubb 
whether the brecciation and recementing of the rock may not both 
be of Miocene date. 

The base of these cliffs is concealed by a talus of great blocks 
and also in the northern part by comparatively recent reef-lime- 
stones which once formed a narrow fringing reef along their foot ; 
it cannot therefore be seen whether here, as at Flying Fish Cove, 
these Miocene limestones rest on a volcanic basis or not ; but since 
in the immediate neighbourhood pebbles of basaltic rock occur 
in the shore platform, and since at the same level and only about 
a mile further south the basalts and tuffs are present and of 
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considerable thickness, it seems almost certain that this is the case. 
Cliffs composed of these Orbitoidal limestones are easily dis- 
tinguishable from those formed of later reef-limestones, by their 
flat smooth faces and the straightness of all their lines, which is the 
consequence of the system of jointing which splits the mass up 
into roughly cubical blocks. The magnificent range of cliffs 
(first inland) which forms the fine headland, Egeria Point, are no 
doubt of this age, and so perhaps are those of South Point. 

On the plateau and higher clifPs no Orbitoidal limestones at all 
occur, but according to Dr. Gregory some of the corals (e g. 
Orhicella herklotsi) collected from the reefs on the central plateau 
are of Miocene type. If this is so it indicates that in these 
localities the basis of older rocks has been exposed by denudation ; 
but since no rocks containing Orbitoides were seen and, on the other 
hand, traces of volcanic rocks were found, it seems probable that the 
Orbitoidal limestones never completely covered the volcanic basis, 
for had they done so traces of them should remain on the plateau. 

The Eogks of the Centbal Plateau Airn Hnxs. 

The general characters of the central plateau and of the hills 
which occur on its borders are described above in the introductorv 
section (pp. 11-13). As already mentioned, some of the limestones 
exposed in the interior contain corals of Miocene type (see p. 208), 
and therefore most probably form part of the central nucleus 
which has been exposed by the very extensive denudation that 
the island must have undergone. Other reasons for supposing 
that this may be the case are, that in the middle of the island 
occasional pebbles of volcanic rock may be found, and that, as 
mentioned on p. 18, the great depth of the reddish-brown soil 
covering much of the central region has certainly been derived from 
the decomposition of volcanic rock, at least in great part. It is 
unfortunate that the Miocene age of some of the rocks of the plateau 
could not be determined by me while on the island, since a careful 
examination of their relations, and fuller collections of their fossils, 
might have thrown much light on the age of the highest limestones 
and on the date of the first elevation of the island above the sea. 
This event was no doubt post-Miocene, but that it was not long 
subsequent to that period seems to be rendered probable by the 
fact that since it took place a series of negative movements of the 
shore-line has occurred, a succession of inland cliffs has been cut 
back, and enormous masses of calcareous rock, both reef -limestones 
and more especially detrital limestones which cover much of the 
flanks of the island, have been formed. 

The latest of the limestones covering the highest parts of the 
island and forming, in my opinion, an atoll reef and island, have 
been either to a large extent removed by denudation or have 
undergone great alteration, which has led to the destruction 
of the contained organisms. The rocks composing the summit 
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of Murray Hill, Phosphate Hill, and the highest land over Flying 
Fish Gove are dolomitic limestones, containing 34 to 41 per cent, 
of carhonate of magnesia. Descriptions and analyses of these rocks 
(Nos. 378, 514, 800, 811) are given above by Mr. E. W. Skeats 
(pp. 267-268) ; and Messrs. Jones & Chapman have described the 
organisms contained in 378 (p. 257) and 800 (p. 258), and also 
in No. 143 (p. 256), a similar rock from the summit of Boss Hill. 
In all cases the fossils are nearly obliterated, and only imperfect 
remains of a few foraminifera and fragments of Lithothamnion^ 
which resists destruction to the last, are to be seen : in the rock 
from Murray Hill there may be traces of coral structure. The 
rocks forming the rim between the hills are of a similar character 
both on the seaward side and on the landward slope, or low cHfF, 
which, according to the view expressed above, faced the lagoon. 
In these, although their general appearance and mode of occurrence 
point to an origin from a coral reef, yet traces of coral are rarely 
seen. In some places, where the limestones contain little carbonate 
of magnesia, the foraminifera are fairly distinct : an example of 
such a rock is No. 134 (pp. 256 and 265), which was collected 
a little below the summit of the upper cliff on the east coast. 

The rocks of the central plateau have been examined only in 
part. One of the most interesting is from pinnacles projecting 
from the soil at about 800 feet above the sea (No. 935, p. 257) : 
it is a crystalline limestone crowded with fragments of Lithothamnion 
and Malimeda, together with a few foraminifera, and it seems 
to be a shallow-water rock, such as might well accumulate in 
a lagoon. At no great distance from tliis there is another rock 
which points more strongly to lagoon conditions. This is a fine 
white limestone, which for the most part is of a powdery chalk-like 
consistency, is composed entirely of carbonate of lime, and usually 
contains no organisms : scattered in it are irregular hardened masses 
which include numerous foraminifera, which are described above 
(No. 658. p. 257) as being undersized and thin-shelled, and the 
nature of the rock as a whole is stated to indicate that it was once 
the soft mud of a shallow lagoon, an interpretation which the 
position in which it is found strongly supports. Some of the hard 
masses closely associated with this rock are dolomitized and the 
organisms obliterated. (See No. 658, p. 268.) 

The most important evidence that the higher points on the 
northern and eastern rim of the plateau once formed islets is 
the existence upon several of them of thick beds of phosphate 
of lime, for it is difficult to account for the great accumulation 
of this substance at these points otherwise than by supposing that 
it is derived from thick beds of guano deposited on these elevations 
under conditions very different from those now prevailing. The 
necessary conditions would seem to have been fulfflled if these 
hills formed low treeless islets, whether these consisted merely 
of accumulations of coral thrown upon the reef by the action of 
the waves, or were the highest points along the line of reefs which 
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had been exposed bj a change in the relative levels of the land 
and sea. Another condition favourable for the accumulation of 
guano is absence, or at least scantiness, of rainfall, and the low 
and, as they must at first have been, treeless islets would certainly 
have a much smaller rainfall than at present occurs. Moreover, 
at the time when the first upward movement took place, the 
conditions prevailing in the Malay Archipelago were very different 
from at present. In Java, for instance, late Miocene or early 
Pliocene deposits are found at an elevation of 900 metres, so 
that a smaller land-area was then exposed, and, furthermore, the 
volcanic mountains were much less elevated than now. These 
circumstances may have considerably modified the meteorological 
conditions of Christmas Island, which lies near the southern edge 
of the region affected by the monsoon (see p. 17). 

The phosphates, as they now exist, are probably the remains 
of beds of limestone, which have been altered by the overlying 
guano, the carbonate of lime being replaced by phosphate. The 
phosphatization occurred somewhat irregularly, and the removal 
of the more soluble portions of the beds by the action of perco- 
lating water has left behind a thick bed of blocks and nodules of 
phosphate, which covers a large area and extends to a considerable 
depth (upwards of 10 feet in places). The most important of 
these deposits is at Phosphate Hill, where a large area is covered 
by them, but other beds are to be found on some of the hills on 
the east coast. Moreover, at the present day small nodules of 
phosphate of lime are scattered widely over the plateau, and 
particularly on the outer slopes of the island. These nodules also 
occur embedded in the later limestones, and sometimes may have 
been formed in bM by segregation, but in most cases are simply 
derived from the higher beds. In any case the terraces, particularly 
the shore terrace, are in places thickly strewn with a sort of shingle 
of nodules of phosphate of lime, which have either weathered out 
of the limestones or fallen from the beds above. 

In many places on the plateau the level surface of the soil is 
thickly strewn with small round black bodies varying in size from 
that of No. 10 shot to that of small peas. Mr. R. Irvine informs 
me that these pellets consist of a central nucleus of phosphate 
of lime, surrounded by a fairly thick coat of manganese dioxide, 
the whole being again covered with a thin layer of phosphate ; 
they contain about 18 per cent, of manganese dioxide. This is 
probably derived from the volcanic tuffs which were extensively 
exposed on the higher parts of the island, and, as already 
mentioned, must be to a large extent the parent rock from 
which the thick soil of the island is derived. Their decomposition 
may have given rise to mud deposits on the lagoon bottom. 

The phosphate itself is a very peculiar substance. It is intensely 
hard (between 6 and 7), and this, combined with the waxy lustre 
of a newly fractured surface, gives the impression that it is siliceous, 
though as a matter of fact it contains little or no silica (less than 
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1 per cent.). Under the microscope it can be seen that the rock^ 
which has been phosphatized, was a fragmental one ; obscure traces 
of contained organisms (f oraminifera) may be observed occasionally, 
and in some specimens fragments of bone occur. There are numerous 
irregular cracks and cavities, which are usually lined with nearly 
transparent phosphate of lime, showing a beaut^ully banded agate- 
like structure. The colour of the rock is as a rule a brownish 
white, but some specimens are of a darker tint. In some cases the 
rock is found to consist of fragments of dark and light coloured 
phosphatized rock, embedded in a cement of transparent yellowish 
phosphate of lime, apparently deposited from solution in concentric 
layers round the fragments. Under crossed nicols this banded 
substance is found to be doubly refractive, polarizes feebly in 
tints of grey and shows traces of the black cross, the banded 
structure being rendered very prominent. In many respects this 
phosphatic rock closely resembles in its structure some of the 
phosphatic nodules from deep water described by Murray & Eenard 
in the " Challenger" Report on Deep-sea Deposits (p. 391 et seq.). 
These nodules are described as having been formed as segregations 
of phosphate of lime replacing carbonate in certain marine deposits. 
This mode of origin may perhaps account for the presence of some 
of the small nodules found scattered over the island, but cannot be 
responsible for the formation of the great masses occurring at 
Phosphate Hill and elsewhere. The average composition of the 
phosphate is about 39 per cent, phosphoric acid ; 51*5 per cent, 
lime ; 3*5 per cent, carbonic acid ; 2 per cent, iron and alumina ; 
the remaining 4 per cent, being made of magnesia, water, fluorine, 
and other substances ; there is only about '2 per cent, of silica. 
The brown soil in the neighbourhood of these deposits also contains 
a considerable amount of phosphoric acid, often amounting to more 
than 30 per cent. 

On Murray Hill is a bed of a remarkable rock which seems to 
have been produced by the phosphatization of a volcanic rock, 
probably a bed of tuff. It consists of small brown spherules of 
phosphatic matter cemented by doubly refractive phosphate of 
(?) lime : under the lens it presents somewhat the appearance of an 
oolite. It contains 39 per cent, of phosphoric acid, only 2*5 per cent, 
of lime, 32*5 per cent, of iron and alumina, nearly 5 per cent, of 
silica, the remainder being almost all water, either free or combined. 

The rock upon which the phosphate beds rest is, in most places, 
a dolomitic limestone, which, in the specimens examined, curiously 
enough seems to contain no trace of phosphate of lime. Descriptions 
and analyses of some of these dolomitic rocks from Phosphate Hill 
(Nos. 800, 804, 811) are given on p. 267. 

The Uppee Cliffs and Terraces. 

The rocks composing the upper inland clifl's have not been fully 
examined, but enough has been done to show that in different 
places rocks of very different characters occur. These upper cliffs 
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would perhaps be more fitly called talus slopes, since it is rare 
or an actual cliff face to be seen, the usual form being a steep 
(30^-40^) slope strewn with jagged blocks of limestone sometimes 
arranged more or less in a succession of small terraces. A general 
account of them has been given on p. 11. The upper cliff 
consists entirely of white and cream-coloured limestones, which 
towards the summit are often more or less dolomitized, and 
are nearly always more or less cavernous, owing partly to the 
crystallization which has usually taken place to a greater or less 
extent. Traces of coral are rare, but in one or two cases I found 
a rock apparently made up of broken pieces of a branching coral. 
Some of the beds consist largely of foraminifera, fragments of 
moUusca, and other organisms. At 725 feet over West White 
Beach I found a bed composed almost exclusively of a small lamelli- 
branch, but this was on the south-west side of Murray Hill and 
perhaps belongs rather to the plateau than the upper cliff. Many 
of the rocks are clearly of fragmental origin, and consist of angular 
fragments of older limestones in a later calcareous matrix. Ko 
Orbitoides were seen. The rocks on the whole are such as might 
have accumulated on the submarine slopes outside a living reef, 
and, in fact, are probably largely composed of the debris derived 
from the wear of the rocks described above as forming the rim of 
the plateau. This upper slope is separated from the one below by 
a level terrace of varying width, usually soil-clad, but occasionally 
studded with blocks and pinnacles of limestone. 

The second inland cliff, like the upper one, is generally reduced 
to a mere slope covered with talus, but in a few places, e.g. to 
the north of Steep Point on the east coast, it forms a vertical face. 
In it coral is found much more often than in the upper cliff, and 
at the locality just referred to numerous masses of it can be seen; 
embedded in tiie limestone. Fragmental limestones are again 
common, and pieces of echinoid spines and moUuscan shells are 
frequently met with ; in some cases foraminifera are very numerous. 
The limestones are occasionally more or less dolomitic (see 181, 
p. 257), and in a few cases are partly phosphatized (940, p. 261). 
In this last case the limestone in question occurs below Phosphate 
Hill, and the contained phosphate was no doubt derived from that 
covering the slopes above. No. 131 is from a narrow valley on 
the summit of the first inland cliff, between its outer e4ge and 
the foot of the second inland cliff. 

FiBST IsjjlStd Cliff. 

The general characters of this cliff have been described above 
on p. 10 : both in its mode of origin and composition it is much 
more complex than the slopes above. It may consist either of 
(1) limestones of the central nucleus, containing Orbitoides^ as at 
North-East Point, or (2) limestones of later date, largely made up 
of corals, molluscan shells, echinoid fragments, foraminifera, and 
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other organisms, which together with other reef debris have 
accumulated on the flanks of the island; this is the prevailing 
type, and is found on all sides of the island where this cUff is well 
developed. The cases where the Miocene rocks are exposed have 
been noticed above. Rocks forming a cliff of the second type are 
described by Professor Kupert Jones and Mr. Chapman under the 
numbers 979 (p. 259), 859, 1002, 1005, 1006 (p. 260), 900, 403a 
(p. 261),. 937, 864 (p. 262), 200, 202, 208, 209 (p. 263), and 
1032 (p. 264). It will be seen that some of these are described 
as being brecciated or as forming a ' microconglomerate,' and as 
a matter of fact they all seem to me to be mainly of detrital origin. 
Again, several are described as 'recent,' but this can only be 
regarded as a relative term, since they are probably older than 
the Pleistocene. It should be noticed, however, that the corals 
described by Dr. Gregory from this cliff are either recent forms or 
very closely allied to recent forms (see p. 210 et seqq.), and usually 
occur also in the sea cliff, but on this point see below (p. 294). 
Nos. 1002, 1005-6 may be taken as fairly typical of the rocks of 
the vertical face (200 feet high) of this cliff as developed on the 
«ast coast. No. 900 was from the bottom of a cliff forming the 
western side of the deep cleft by which Steep Point Hill has been 
cut off from the main mass, and may be taken as typical of deeper 
parts of this limestone ; in this specimen minute fragments of bone 
are not uncommon. Nos. 200, 202, 208, 209, 211, and 1032 are 
from the first inland cliff, just north of Flying Fish Cove, and 
form part of a seiies of specimens collected every few feet from 
the bottom to the top. No. 1032 is crowded with organisms, and 
must have been formed close to a living reef. This series may 
be taken as giving a fairly good idea of the kind of rocks of which 
this cliff is, as a rule, composed. 

The first inland cliff appears to owe its origin to two different 
causes in different localities. In the first place it may be a fault 
cliff formed by the foundering of some portion of the outer edge 
of the island, as described above ; this type is as a rule confined 
to places where the Miocene limestones are exposed, e.g. east 
jcoast near North-East Point and probably Egeria Point (south 
side), where the cliff can be seen to have been formed by one 
main slip and a number of subsidiary ones, some of which may 
extend for a short distance only, and form a number of short low 
x^liffs at different levels above the main face. In the second case 
the cliff is the result of wave action ; this is the commonest type, 
and the cliffs of the north and east coast are excellent examples 
of it. In many places it is clear that it has been formed by wave 
action at two or three levels (see p. 10), and that the sea has stood 
ai several horizons along this cliff is abundantly proved by the 
fact that in places where the cliff is wanting raised reefs occur 
at different elevations. 

For instance, south of Smith Point (see Fig. 6, p. 280) there is 
4such a reef terrace on the 180 feet contour-line, and at the foot of 
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this a still later one at about 100 feet. Again, between Flying Fish 
Cove and Korth-East Point, for the greater part of the distance 
the single high cliff which is found at the Zigzag (see Fig. 6) i» 
replaced by two or three irregular step-like cliffs of reef -limestone, 
often interrupted by talus slopes, gaps, and channels, and in fact 
representing the remains of a series of fringing reefs, each of 
which in turn was raised and cut back by the sea, while at its foot 
its successor grew up on the talus derived from the cliffs above. 
Whether a single vertical cliff face or a succession of terraces was* 
formed depended upon the steepness of the submarine slopes. 
If these were gentle enough to allow talus material to accumulate 
and afford a foundation for a fringing reef the terraced condition 
followed, but if on the other hand the slopes were steep and 
no reef could grow, a vertical cliff was formed. It should be 
noted that all intermediate conditions occur, the commonest being 
that in which the upper 150 feet or so form a vertical face, while 
the foot, from the shore terrace up to about 100 feet above the sea, 
is formed by a narrow belt of reef. This corresponds to the terrace 
between the 100 feet and 180 feet contour-lines in Fig. 6, and 
is the most persistent of these minor terraces. In some places 
shore conglomerate was observed on its surface, and great limestone 
blocks fallen upon it from tho cliffs above rest on a sort of pedostal 
of cemented coral fragments like that which is found at the base of 
the blocks lying on the present friuging reef. Of course these 
raised fringing reefs are of later date than the rocks in which the 
first inland cliff has been carved by the sea, and the lower ones 
may be but little older than the reef forming the present sea cliff 
and terrace. This probably accounts for the fact that some of the 
corals labelled as from the first inland cliff are similar to those 
found in the sea cliff and to recent forms. 

The Shose Cliff and Tebbace. 

The shore terrace and cliff (see pp. 6-10) are formed by the 
elevated fringing reef that grew round the island before the last 
negative movement of the shore-line took place. It is the most 
persistent of the terraces, and, with the exception of about a quarter 
of a mile in two localities, it runs round the whole island. In 
some places, as above mentioned, it may be in part formed by the 
volcanic and other rocks of the central nucleus, but elsewhere it 
may be described as consisting of a thin capping of coral limestone, 
resting on a foundation of consolidated talus derived from what are 
now the inland cliffs, and, of course, varying in characters as the 
rocks composing those cliffs vary. For instance, on the east coast, 
in the neighbourhood of the fresh-water stream both the talus 
foundations and the reef - limestone overlying it are full of blocks- 
of basalt derived from the exposure on the slopes behind. 

The shore cliff forming the southern boundary of Flying Fish 
Cove may be taken as fairly typical of the shore cliff in general. It 
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will be Been (Fig. 2 A, p. 272) that the basalt marked A, which raii» 
down beneath the sea-level, has its upper surface covered with an 
old talus consisting of blocks derived from the clifEs of Miocene 
limestone behind, lying in a matrix of smaller limestone fragments 
mingled with the debris of the basalts and palagonite tuffs which 
occur in the neighbourhood, and often including the shells of 
foraminifera. A similar talus forms the foot of the cliff (see 
Fig. 2 A, above the letters S.E.-N.W.), where, being very hard, 
it forms a projecting ledge which is some 9 or 10 feet high. 
Upon it is about 50 feet of very fresh-looking coral limestone, in 
which the individual coral stocks, in the position of growth, may 
often be distinguished. One mass of Porites is between 20 and 
30 feet high and nearly as broad (see Fig. 4, p. 274). A fine section 
of the sea cliff is exposed where it is cut through at the mouth of 
Sidney's Dale (Fig. 7, p. 284). Here also it is seen to consist very 
largely of recent species of corals, some of which, both from this 
and other localities, have been noticed by Dr. J. W. Gregory 
(pp. 206-225). 

If the terrace at the top of the sea cliff be examined it will be 
found in many places to consist of two parts, an outer broader 
zone, which is the summit of the raised reef, and wherever the 
rock is free from soil and vegetation can be seen to consist mainly 
of fresh-looking corals, and an inner, much narrower zone, running 
along the foot of the inland cliff and consisting of the same material, 
being, in fact, the base of the portion which has been cut back by 
the waves. 

The present fringing reef forms a narrow shelf round the island, 
being only interrupted where deep water occurs close to the foot 
of the sea cliff ; and, if a further negative movement of some fitly 
feet were to take place, it would form a cliff and terrace much 
like that just described. 

SCMMABT AND CONCLUSIOKS. 

From the foregoing account it will be seen that Christmas Island 
presents some important peculiarities which differentiate it from 
other oceanic islands, and are difficult to explain. The island is, 
in fact, the flat summit of a submarine mountain more than 15,000 
feet high, the depth of the platform from which it rises being about 
14,400 feet, and its height aboVe the sea being upwards of 
1,000 feet. The submarine slopes are steep, for depths of 1,100 
fathoms occur less than four (in one case less than three) miles, and 
the foot of the mountain (about 2,400 fathoms) within twenty 
miles of the coast of the island. As far as the soundings go, they 
show that the slopes of the upper part of the peak are nearly alike 
on all sides, being about 2 in 5. Soundings made in the neighbour- 
hood of l^e idand at depths of more than 1,000 fathoms usually 
show the bottom to be covered with Glohigerina ooze ; off the 
south-east corner of the island coral-sand was met with in depths 
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of more than 900 fathoms, and this sand is no doubt derived from 
the wear of the clifPs of this part of the island, which is exposed to 
the full force of the swell of the Southern Ocean. Round the re»t 
of the coast fragments of volcanic rocks and pieces of manganese 
dioxide are recorded from various depths up to 1,100 fathoms : two 
soundings of 385 and 925 fathoms respectively brought up calcareous 
algtB. Between the island and Java lies a long narrow trough, 
which is one of the abysses of the Indian Ocean, being upwards of 
3,000 fathoms deep in places. Its long axis lies parallel to the 
south coast of Java, the submarine slopes of which appear to be 
formed by a great fault and are very steep, the 2,000-fathom line 
being only a few miles irom the land. 

Forming the flat summit of the Christmas Island peak we 
meet with a succession of limestones ranging from the Eocene 
(or Oligocene) up to recent reef deposits, and accompanying 
the older Tertiary deposits are various volcanic rocks, most 
important of which are basalts and trachytes lying beneath the 
Eocene (or Oligocene) limestone, while above it are basalts and 
basic tuffs separating it from the Miocene Orbitoidal limestone 
which seems to make up the great mass of the island. The total 
thickness of these older Tertiary and the interstratified volcanic 
rocks is, as far as can be ascertained, about 600 feet, but it is 
probable, as above stated, that some of the rocks exposed on the 
plateau may be Miocene, in which case the series is considerably 
thicker. The occurrence of such a series of Tertiary deposits on 
an oceanic island is, I believe, unknown elsewhere, although 
Wallace mentions that Upper Miocene deposits occur in the Azores. 
Another point of importance in the case of these Tertiary rocks 
is that they, especially the Miocene Orbitoidal limestones, end 
abruptly on the coast in vertical clifFs sometimes 250 feet high, 
so that it is clear that the area which they originally covered must 
have been much larger than the present island, and that it has 
been cut down to its present dimensions by repeated faulting 
and slipping down of its peripheral region. All these limestones 
must have been deposited in shallow water, probably less than 
100 fathoms deep. At present the Eocene limestones are found 
up to about 250-300 feet, the Miocene Orbitoidal limestones up to 
about 550 feet, while the summit rises 1,200 feet above the sea. 
If we suppose the Eocene limestones to have been deposited in 
100 fathoms (and it was probably much less), the range of the 
oscillation with reference to the sea-level which the island can be 
proved to have undergone is between 200 and 300 fathoms, 
a small proportion of the total depth to the ocean floor. 
Speaking generally, this oscillation appears to have consisted, 
first, of a gradual depression, allowing of the accumulation of 
the Miocene Orbitoidal limestones and those composing the higher 
land, then a period of rest, followed by a succession of movements 
of elevation (or better, negative movements of the shore-line), 
which have given rise to the terraced structure of the island and 
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'Continued to the present time. The period of rest between the 
upward and downward movement of the sea-level must have been 
« prolonged one, for it was during this time that the atoll condition 
existed, and the great bulk of the detrital limestone derived from 
the destruction of the living reefs, and now forming the mass 
of the first inland clifF, was deposited : tlie great accumulation of 
^uano that must have taken place would also have required a vast 
period of time for its formation. 

In Java the later Eocene deposits include limestones, in which is 
found the Discocycline Orhitoides dtspansa as in Christmas Island, 
but accompanied by numerous Nummulites, which, curiously 
enough, according to Messrs. Jones & Chapman, are entirely 
wanting in the limestones described by them, while on the other 
hand large Heterostegines occur abundantly. Above these Eocene 
deposits comes a great mass of volcanic rocks, including andesites, 
diabases, and other lavas, some derived from submarine eruptions. 
This volcanic series seems to correspond in time to the basalts and 
tuffs which overlie the older limestone at Flying Fish Cove. 
The Miocene rocks consist of three divisions, the lower made up 
chiefly of volcanic breccias, the middle of soft marls, the upper 
of calcareous rocks with some dolomites and marls. In Christmas 
Island these are probably all represented by the massive Orbitoidal 
limestone, the absence of terrigenous material being only what 
might be expected. In both areas the calcareous rock is crowded 
with Lepidocycline Orbitoides, but although some of the Christmas 
Island forms occur in Sumatra and Borneo none are recorded from 
Java, and most are described as new ; the fact that the Orbitoides 
of the two areas have been described by different authors may 
in part account for the discrepancy. 

It will be seen that the rocks of South Java, if we make allowance 
for the proximity to land at the time of their deposition, resemble 
in their general characters and succession those of Christmas Island, 
and like them they often terminate on the south coast in abrupt 
faces, or show other indications that they formerly extended farther 
south, but have been cut back by faulting and slipping. As to the 1 
possibility that these rocks in the two localities were deposited) 
in a continuous area, it can only be said that the dificulties in the/ 
way of supposing this to have been the case are very great. If it', 
were so it must be imagined that the enormous depth between the 1 
two islands has been attained since the Miocene by a general 
depression of the sea bottom south of the fault line forming the ; 
southern margin of the Malayan platform ; and further, that; 
during this depression the small area which forms the elevation; 
on which Christmas Island now stands escaped the movement, and 
in fact forms a 'horst,' on all sides of which the sea bottom has' 
been faulted down about 2,400 fathoms. These suppositions, 
however, appear untenable, and most of the difficulties are avoidei^ 
by regarding the base of Christmas Island as a volcanic peak which 
has accumulated in consequence of repeated eruptions. In this case. 
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since upon its suTnmit shallow- water deposits of Eocene age oconr^ 
the depth of the floor of the ocean in the neighhourhood can have 
undergone little alteration since the Eocene times, unless, indeed » 
it has heen lowered equally round the foot of the mountain by 
a system of cross feiults. This volcano, like those of Java and 
Sumatra, etc., probably owes its origin to the movements along the 
line of the great fault forming the south boundary of the Malayan 
area in pre-Eocene times. Some poat-Eocene movements probably 
caused the eruptions, the products of which form the base of the 
Miocene both in Christmas Island and Java, and may have resulted 
in the deepening of the abyss between the two areas. Movementa 
are still in progress, as the eruptions of the Malayan islands show, 
and in Christmas Island also two slight earthquakes have been 
recorded by Mr. A. Clunies Boss within the last few years : the 
last of these, on October 20th, 1895, was sufficiently severe to 
loosen great masses of rock from the clifif. This seems to have been 
felt in the Cocos-Keeling Islands also, a point of some interest, 
since these islands almost certainly rest on a volcanic peak which 
may owe its origin to the same causes as that of Christmas Island. 

In the foregoing pages I have frequently spoken of the elevation 
and depression of the island. This is, of course, merely elevation 
and depression in reference to the sea-level, and it would probably 
have been better to have employed the terms suggested by Suess^ 
namely, *' negative and positive movements of the shore-line," 
since in some cases, at least, particularly in the formation of the 
later clifPs, it seems very probable that it is the general level of 
the surface of the sea that has been altered, and not merely a local 
upheaval of a limited land-area that has taken place. 

The above description of the geology of Christmas Island must 
be regarded merely as a first essay, for owing to the fact that 
the age of many of the limestones could not be recognized by 
me on the spot, and to other difficulties referred to above, much 
remains to be done, and in the light of my present knowledge, 
both of the localities and of the rocks, if it were possible to revisit 
the island for even a few days, many questions could be definitely 
settled which during my former visit puzzled me greatly, after 
repeated examination. One point of special interest may be 
referred to, namely, the possibility of finding still earlier, perhaps 
Cretaceous, limestones beneath the Eocene (or Oligocene) limestone 
in Sidney's Dale on the west coast. 
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THE GEOaaAPHICAL EELATIONS OF 
THE FLOBA AND FAUNA OF CHRISTMAS ISLAND. 

By C. W. Andbews, B.Sc, F.G.S. 

Among the most interesting subjects of inquiry in connection with 
an oceanic island are the relations of its flora and fauna to those of 
the neighbouriog lands, the means by which it has been colonized, 
and the degree to which the changed conditions under which the 
colonists are placed have led to modiflcations and have given rise 
to new species. In the present section these points are briefly 
discussed, and a list of all the recorded species is appended, 
together with their approximate distribution or that of their allies. 

The fauna and flora of Christmas Island are on the whole, as 
might be expected, most nearly related to those of the Indo- 
Malayan islands, but to this there are some exceptions in the 
case of certain groups. Of the 319 species of animals recorded, 
145 or about 45 per cent, are described as endemic : this 
remarkably high percentage of peculiar forms is, however, no 
doubt largely due to the fact that in some groups, particularly 
the insects, the species inhabiting Java and the neighbouring 
islands are still imperfectly known, and many now described for 
the first time from Christmas Island will no doubt probably be 
found to exist also in other localities. 

Of the mammals all are peculiar species except one, and that is 
a well-marked variety of a species inhabiting Further India. The 
nearest allies of the Hats and Fruit-bat are found in the Austro- 
Malayan islands, a circumstance for which an explanation is- 
offered below. 

The birds may be divided into four groups. (1) The resident 
land birds, which are all peculiar species, more nearly allied to 
Austro-Malayan than to Indo-Malayan forms (Lister, Proc. Zool. 
Soc, 1888, p. 530). (2) The sea birds, mostly widely spread forms, 
but in one case, Sula abbottiy previously recorded from Assumption 
Island only, and in another, Phaethon fuhua^ described from 
specimens of which the locality is not known. (3) The migrants, 
which reach the island during the rainy season, corresponding to 
the northern winter. (4) Accidental visitors, to which division 
Chdleococcyx basal is and MyristicivoruB hicolor may probably be 
referred. 

Of the six reptiles four are peculiar, but belong to widely 
distributed genera, and the other two occur in Java. 
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Of the fourteen species of land-shells descrihed, six are peculiar, 
but allied forms are widely distributed in the neighbouring lands. 
The same may be said of most of the other species, but two or 
three are not known from the Indo-Malayan islands, and may have 
reached the island from the eastward in the same way as some of 
the mammals. 

Ifine species of butterflies are recorded, of which three are 
peculiar, while another is a distinct variety of a Javanese species. 
The others are Indo - Malayan, except two, which may be 
Australian. 

Of the larger moths sixty-five species are described, ten of which 
are peculiar. Of the remainder, most occur in the neighbouring 
islands, but there is a considerable group of species found in 
Ceylon, and another from the Austro-Malayan and Pacific islands. 
Out of nine species of Microlepidoptera six are new, two of the 
others belong to the Australian region, while the third is recorded 
from Africa. 

Of the Hymenoptcra nine out of eleven species are said to be 
peculiar. All belong to widely distributed genera. 

The Coleoptera are represented by a much greater number of 
species than any of the other orders of insects, eighty-four in all 
being described, while ten others have been referred to their genera 
only. Fifty-six species are said to be peculiar to the island, but 
this remarkably high proportion (nearly 67 per cent.) is no doubt 
due to the fact that the beetles of Java are still incompletely 
known. The remaining species are mostly either widely dis- 
tributed forms or are Indo-Malayan. As in the case of the moths, 
a few are identical with species from Ceylon. 

All the Homoptera are described as new. Several are related 
to Austro-Malayan forms. Of the Hemiptera four out of six are 
new, the remaining two are pelagic. The two new species of 
Neuroptera belong to widely distributed genera, and the three 
remaining species are common in the Oriental region. 

Of the Orthoptera twenty-two species are described, fourteen 
being endemic, but nearly all belonging to widely distributed 
genera. The remainder ai*e either cosmopolitan, or at any rate 
Oriental forms. 

Of three species of Chilopoda, one is Palaearctic (this was not 
collected by me), the other two Oriental. Two out of three 
species of Diplopoda are peculiar, the third being a cosmopolitan 
form. Twelve species of Arachnids have been described, three 
being new. The remainder, with the exception of one Australian 
form, are Oriental, mostly occurring in the Indo-Malayan islands. 
The land Crustacea are all widely distributed on the Indo-Pacific 
coasts. 

Finally, of the four species of earth-worms two are peculiar, 
one having allies in the Aru Islands and Ceylon, the other iu 
Sumatra. The other two species occur both in the Oriental and 
Australian regions. 
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One hundred and eleven species of Dicotyledonous plants arn 
recorded, and of these ten only are referred to as new, but 
a considerable number, while not specifically distinct, differ 
markedly from specimens from other localities, and may be 
regarded as local varieties. In fact, as has been pointed out on 
the authority of Professor Oliver, we are probably here dealing 
with species in the making [6, 10]. Most of the other plants 
either occur in the Indo-Malayan islands or are widely distributed 
tropical forms. 

Of the Monocotyledons seven out of eighteen species are endemic, 
the remainder being either Indo-Malayan or widely distributed. 

The single Gymnosperm, Cyeas eircinalis, is found both in the 
Indo- and Austro-Malayan islands. The ferns are either Indo- 
Malayan or common tropical forms : only two are described as 
endemic. The remaining Cryptogams are all, with the exception 
of one peculiar species of fungus, either Indo-Malayan or widely 
distributed species. 

The causes which have been instrumental in the introduction 
of the fauna and flora have been, as usual, the winds and ocean 
currents, the work of the former being much the more important. 
The prevailing wind is the south-east trade, which blows on an 
average 300 days in the year. The nearest land in the direction 
from which it comes is the north-west coast of Australia, about 900 
miles away, so that, as might be supposed, the number of species 
possibly introduced by this means is very small ; perhaps one or 
two of the butterflies may have reached the island in this way. In 
fact, as Wallace * long ago pointed out in the case of the Azores, the 
introduction of plants and animals into remote islands is due not 
so much to ordinary or normal as to extraordinary or exceptional 
causes. These latter, in the case of Christmas Island, are the 
storms which, during the rainy season, blow occasionally from the 
northern quarter, and it is after these, or sometimes even after 
a few days' steady breeze from this direction, that birds of passage, 
dragon -flies, various moths and butterflies, and other insects 
reach the island. It is no doubt, therefore, to these occasional 
northern winds and storms, that by far the greater number of the 
species of plants and animals owe their introduction, and, indeed, 
considering that new arrivals were observed after nearly every gale» 
it seems rather remarkable that a greater number of forms have 
not gained a permanent footing. In the case of the birds most 
of the newcomers were migrants coming south to avoid the 
northern winter, and would not, in any case, be likely to remain 
permanently ; the rails, of which at least two species were seen, 
would probably find it impossible to breed in the island on account 
of the rats. Several of the species recorded were only represented 
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by single individuals, which were picked up in a dying condition; 
this was the case with the specimens of Chaloocoecyx basalts and of 
ffirundo gutturalis. Since I left the island several individuals 
of a black and white fruit-pigeon (Myrutieivorus hicohr) have been 
observed on tbe island, and I heard reports that similar cases had 
occurred previously; but it seems unlikely that this species could 
become a permanent inhabitant, for it would probably come into 
direct competition with the native fruit - pigeon, which itself 
sometimes dies in large numbers for want of sufficient food and 
water. Several other birds, of which I did not obtain specimens, 
have been observed. Mr. Andrew Koss told me he had shot 
a small duck and that a fishing hawk had been seen on the coast. 
I myself saw a number of white-headed swifts which remained 
for some days. Whatever the reason may be, it is certain that for 
an extremely long period of time no bird has become a permanent 
denizen of the island, for all the land birds which breed there are 
peculiar species, whose ancestors must have arrived long ago. It 
should be noted, moreover, that according to Mr. Lister, who has 
ably discussed the geographical relations of the Christmas Island 
binls [6], they are more nearly related to Austro-Malayan than 
to Javanese types. This circumstance may be accounted for by 
fiupposing that when their ancestors reached the island different 
meteorological conditions prevailed, or that they may owe their 
introduction to some, other cause, e.g. drifting on rafts of floating 
trees such as not uncommonly occur in these seas. 

Of the insects the dragon-flies, which arrive in swarms, usually 
disappear in a few days, most likely because of the absence of 
standing water. The butterflies and moths were generally much 
battered during their transit, and it can only rarely happen that 
the conditions necessary for their establishment as permanent 
inhabitants are fulfilled. Of the other less conspicuous insects it 
is impossible to speak, because I was unable to distinguish the new 
arrivals from the natives, but no doubt many species must from 
time to time be blown across from Java during these gales. 

Of the plants, according to Mr. Ridley [8], very few are 
introduced by the wind, the most important being the various 
Ciyptogams, of which tlie small spores are easily blown long 
distances; orchids, of which the seeds are very small; ffoya and 
Blumea, the seeds of which are plumed ; and to these perhaps may 
be added Berria and Dipterocarpus^ the winged fruits of which 
are sometimes carried high into the air and may be blown long 
distances. 

The ocean current which passes the island is the equatorial drift, 
which comes down from the Timor Sea and receives tributaries 
through the Straits between the islands of the Archipelago (Bali, 
Lombok, etc.). It is to the transport of rafts of trees by this 
current that the rats, the fruit-bat, and possibly some of the land 
birds, very probably owe their introduction to the island, and this 
circumstance would account for the similarity of many of them to 
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AuBtro-Malayan forms. Some at least of the Reptilia and Land 
MoUusca no doubt reached the island by the same means. 

In the case of the plants this means of transport is perhaps the 
most important of all, as is shown by the very large number of 
species which have seeds capable of resisting long immersion in 
sea-water. To this division belong most of the sea-loving trees 
(e.g. Calophyllumy Mihiscua, Scavola^ Cordia, etc.), as well as 
many of those found in the forests generally (e.g. Barringtaniay 
Cryptocarya^ Inocarpus, Ochrosta, etc.). Many of the smaller 
plants also may have been introduced by this means either as 
seeds or perhaps, in the case of epiphytic plants, attached to 
floating trees. 

Several other means by which plants may reach an oceanic 
island are excellently illustrated in the flora of Christmas Island. 
Thus a considerable proportion of the trees bear fruits which are 
«aten by the pigeons and other birds, and may have been brought 
across the sea by them. It is by no means necessary that the 
birds themselves should survive in order that the seeds may get 
II footing,* so that from time to time plants may have been intro- 
duced by species of birds which are not now found in the island. 

Another mode of distribution is by seeds and fruits, which, either 
by means of a sticky secretion or by hooks, can cling to the plumage 
of birds. Several species have no doubt been introduced in this 
manner, the most notable being Ftsoma, the fruits of which are 
extremely sticky, and sometimes clog the feathers of the sea birds 
to such an extent as to impede their movements. 

The plants and animals already introduced by man are referred 
to on p. 20, but considerable additions to these will no doubt 
quickly follow. In the case of plants especially the reduction in 
the number of rats near the settlement will render possible the 
•cultivation of many species which hitherto have been destroyed 
before the fruits could ripen. 



The following table consists of a list of the species of animals 
und plants at present recorded from Christmas- Island, together 
with their distribution or, in the case of peculiar species, the 
ilistribution of their nearest allies. Species peculiar to the island 
are marked * x * in the first column, and the regions in which their 
nearest allies occur are indicated in the succeeding columns by 
numbers distinguished by an asterisk ; in the case of species not 
peculiar to the island the same numbers are employed without the 
asterisk. The geographical divisions adopted are those employed 
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Fee Clement Reid, *' Crgin of the British Flora," p. 30, 1899. 
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by "Wallace in his "Distribution of Animals," and the number* 
refer to his subdivisions of those areas, as follows : — 

(a) Obiental Region. 

1. Hindostan. 

2. Ceylon. 

3. Indo-China. 

4. Indo-Malaya. 

(h) Australian Region. 

1. Austro-Malaya. 

2. Australia. 

3. Polynesia. 

4. New Zealand. 

((?) Ethiopian Region. 

1. East Africa. 

2. West Africa. 

3. South Africa. 

4. Madagascar. 

In the last column the occurrence of species in localities other 
than those indicated in the preceding columns is noted, and 
various remarks are appended. The whole of the regions in which 
a species or its allies occur are not in all cases mentioned, but as 
far as possible the district nearest to Christmas Island in which 
they are found is noticed. 
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FAUNA OF CHRISTMAS ISLAND. 



LIST OF SPECIES. 



MAMMALIA. 

Pteropus natalit 

Pipittrellus muriayi 
Oroeidura fuUginota, var 

triehura 

Mtu nativ itatU 

Mut macUari 



AVES. 

Carpophaga whartoni 
Myristicivorut bieolor 
Chalcophapi natalu 
Limnobanus futeut 
Anout atolidtu 
Glareola orietUalis 

Charadritu dominieus 
Oehthodromua geoffroyi 
Humeniua varisgatut 
HeteraetitU brevipea 
TringoideB hgpoleueut 

Calidrit arenaria ... 
Limonites ruJicoUia 



Gallinago ithenura 

DmMegretta aaera ... 
Fregata aquila 
Fregesta ariel 

Sulatula 

Sula abbotti 
Sula piseatrix 
FhaethoH rubrieauda 

Fhaethon fulvtu. . . 
Aaturnaialis 
Ifinoxnatalis 
ColloetUia natali$ ... 
Chalcocoeegx basalitt 
MotaciUa melanope 

Mota^Ua flava . . . 




X 

var. X 

X 
X 



3 

• • • 

•4 



X 

■ • ■ 

X 



8,4 

♦1, 2, 3, 4 

1, 2, 3, 4 



X 
X 
X 



1,3,4 



♦1 



•1 



•1, •Z 
I 

•1 
1 



1,2,3 



•1 

•1,»2 

•1 

1,2 



Varioiu localities and remarks. 



Lombok. 

Allies widely distribated. 



Tropical and sub-tropical seas. 
Migrant winterii^ in Malay 
Archipelago and Australia. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Migrant wintering in 8. Africa, 

India, and Anstralia. 
Nearly cosmopolitan. 
M%rant wintering in Bormah, 
Malay Archipdago, and 
Australia. 
Migrant wintering in India and 
Malay Archipemgo. 

Tropical and snb-tropical oceans. 
Indian and Pacific Oceans. 
Tropical and snb-tropical oceans. 
Assumption Island. 
Tropical and sub-tropical oceans. 
Tropical regions of Indian and 

Pacific Oceans. 
Other localities unknown. 



Palsarctic in summer, going 
south in winter. 
Ditto. 
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Ckiiatmas Island, 



Zotteropt natalU 

Merula erytkropleura 
Hirundo guiturdli* 

REPTILIA. 

GymtuidaetyluM ntarmoratut 
Gecko liateri 
Zygoioma atroeoatatum 
Lygosoma nativitatit 
AbUphanu egerim 
Typhlopt exocati . . . 



LAND MOLLUSCA. 

Lamproeyitis nwrmani 
LamprocystM mabeUv 
Zamproeystis mildreda 

Sueeinea aolidula 

Succinea solitaria 

Sucdnea listeri 

Opeaa Bubula 

Fythia tcarabatu 

MeUtmpus ItUeut 

Melampua faaciatus 
MelampuM cattaneiu 
Zeptopoma mouhoti 
Truneatella valida 
Assiminea andrewsiana . . 

LEPIDOPTERA 
RHOPALOCERA. 

Z imruu petilia 

Vadebra maeleari 

Melanitia isnienef var . deter' 

ffttfiato ... 
Charaxea andrewai 

Junonia villida 

JffypolimnM misippua 
Hypolimnaa nerxna^ var 

ttatert ••• ••• 

Naeaduha aluta ... 
Teritu amplexa ... 

LEPIDOPTERA 
PHALiEN^. 

Euehromia horajteldi 
Nola diatributa ... 
Deiopeia pulchella 
Argina cribraria ... 




z 

X 
X 



X 
X 
X 

*•■ 

X 
X 



var. X 

■ • • 

X 



?»4 



4 

• • • 

4 



♦4 
♦4 
♦4 



3 

• • • 

♦1 



4 
♦4 



♦4 

3.4 



4 
1,3,4 

• • • 

3,4 



Australian 
Begion. 


Id 
ll 

Id 


•I 
?*3 




••• 


• •• 


•1 

1 

••• 


• ■ • 


♦1,*2,»3 
♦1, 2, 3 
•1, 2, 3 

a • . 


• • • 


... 
■ •• 

1,3 

1,2,3 

1,2,3 

3 


• ■ ■ 

• ■ • 


1,3 


• • • 


2 




• • « 

♦1 
2 


• at 


1 

• » • 


»« t 


1 

• • • 


4 


• • • 

1 


• • • 

4 



Various localities and remarks. 



Nests in N.E. Asia ; migrates as 
far south as Australia in'winter. 



Allies widely distributed. 



Habitat preyiously unknown. 
Allies widely distributed. 

Ditto. 
Probably introduced. 



Allies Oriental. 



Wide range. 



Allies widely distributed in Asia 
and Africa. 



Old World, 



LUt of Species. 
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$•4 



l^ 

Ph^ 



Lbpidoftbra, continued* 

Mmeuiemia eeonta 
IHpterygia vagivitta 
Amyna aelenatnpha 

Amynaoeto 

Prodenia littoralia 

Leocyma tihialii 

Armactia eoltmbina 

Brana calopasa 

Patula macrops 

Ophiusa honeHa 

Ophmsa coronata 

Ophiusa aerva 

Boeula Itmbata 

Acantholipea timilia 
Thermnia rubricans 
Ophideres sakiminia 

Ophideres ancilla 

Ophiderea fuUoniea 
Ophideres matema 

Cosmophila erosa 

Coamophila vitiensis 

JEtttelia delati'ix 

Stietoptera doscrihens 
HydriUodes vexiUifera ... 
MtUxattha signifera 
Erastria griseomixta 

Taraohe olwaeea 

Earias chromataria 
Forthesia pulverea 

Orgyia postiea 

Charoeampa erotus 
Charoeampa vigil 

Theretra lucasi 

JPieudosphinx diseistriga ... 
Cephonodes hylas 

Byperythra ItUea 

Boarmia aeadaria 
Boarmia seotozonea 
Sauris hirudinata 
Thalassodes veraria 
Craspedta optivata 
Oraspedia, «p. 

Epipkma inhians 

Doloessa eastanella 
Coreyra eephaUmiea 

Somaosoma nimbeUa 

Ephestia seotella 

MeUrographis singhdUUa 
EuMophera eineroseUa 
Epterods otgnutalis 



••• 

X 



■ • • 



I 

Oi 



§ 



♦4 

3,4 
1, 2^ 3, 4 



1,3 

• • • 

2 

1, 2, 3 

1, 2, 3, 4 

1, 2, 3, 4 

1, 2, 3, 4 

1,4 

1, 2, 3, 4 

1, 2, 3, 4 

1,2,3 

I, 2, 3, 4 



1, 2, 3, 4 
2,4 

1, 2i 3, 4 



3 
1, 2, 3, 4 

♦4 
1, 2, 3, 4 

1, 2, 3, 4 
1, 2^ 3, 4 
1,2,3,4 
1, 2, 3, 4 

1, 2, 3, 4 
1, 2, 3, 4 

♦1,*2 
1, 2, 3, 4 

1,2,4 
2 

3 
2 
2 



2 
1. 2,' 3, 4 



Id 



1,3 
2 
1 



2 
1,2 



1,3 
1,2,3 

1.2 



3 
2 



1,2 
2,3 

1,2 

1,2 

2 

2,3 

1,2 
1,2 

2,3 






g 



Yarious localities and remarks. 



3,4 



1,2,3,4 



1,2,3,4 
4 

1,2,3 



1,2,3 



2,3 

2,3,4 
3 



Tropics. 

Memterranean sub-region, 
tropics, sub- tropics. 



Tropical Africa. 
Wiaely distributed. 



Japan. 

Specimens of a tjrpe recorded 
only from S. Afnca. 



Europe, West Indies. Probably 

inlxoduced. 
United States, Europe, Syria. 



Europe. Probably introduced. 
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Chmtmoi Island. 



Lbpidoptbba, continued, 

Endotrieha litter i 

Uereulia nannodee 
Zinekenia nigerrimalis . . . 
Zinekenia fatciaht 
Dfehoeroeu euntealie 
Diehocrocis au/ritineta 

Sylepta lunalis 

Glyphodea hohphmalia ... 

GUfphodes indiea 

Olyphodet suralii 

Helktla undalie 



MICRO- 
LEPIBOPTEKA. 

Oxyehirota paradoxa 
Cosmoeloatis quadriqmdra 
Brenthia elaehieta 
Smaethie omaHe&rnit ... 
Fhyeodee adjeeteUa 
Tortrieomorpha chloroUpis 
Epagoge halyeideta 

Canognotie inciea 

Dendroneura punctata 



HTMENOPTERA. 

Mantiharia anomala 
OphionJIavocephalue 
LobopeUa diminuta 
Camponottu nuUehhroe ... 

Notogonia alecto 

Odynerue polyphetmu 

Tolittes balder 

Balictiu andrewn 
Malietus binghami 
Megachile rotundipennit ... 
Megachile niretcens 



COLEOPTERA. 

Morio orientalii . . 
SmpahUj sp. 
Trechue, sp. 

OyrophiMaj ip. ... 

JPhiiantkus, 8p. ... 

Zithocharie, sp. ... 

jPadenti lieteri ... 
Liepinui cattaneue 



S'^ 



ii 



X 

• • * 

X 



• • ■ 

X 



X 
X 

• • • 

X 
X 
X 
X 



X 
X 

• •• 

X 

• • • 

X 
X 
X 
X 
X 
X 



3a 



3,4 



2,4 

4 

1, 2, 3, 4 

1, 2V'3, 4 

3 
1, 2, 8, 4 



• • • 

• •• 

• •• 

• • • 



•4 

•1, •S, ^4 

♦3 



3,4 



o 
'So 



1 
1 
1 

1/2. 3 
1, 3 



2 
1,2 



•I, •2 

•2 



• •• 

• » • 

• • ■ 

• • • 



-g.1 




H 



Varioiu localitieB and remarks. 



1,2,3,4 
1,2,3,4 



2 
•2 



*•* 
... 
... 



••• 
... 



Nearly cosmopolitan. 



Nearest allies neotropical. 

United States and tfeditenanean 
sub-region. 



Resembling American forms. 
Near a European species. 



Genus widely distributed, said 
to accompany banana and 
sugar-cane. 



Genus widely distributed. 

Oriental. 

Genus widely distributed. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 



Genus widely distributed. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 



Litt of 8p«eie». 
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GoLBOPTBRA, continu^, 
Daeiylostemum abdotninalia 

Hololepta indUeata 
Flatysotna lignarium 
JParomaluSf sp. 
Frometopia guadrimaeulata 
Stelidota orientalia 

Shogunapolita 

Shoguna striata 

Oniwomorpka marmorata.,, 

Xuthiafnaura 

Bothrideres itrigatus 
JhamDiceciu coneinnula 

Bermeatea feliniu 

EpUaehna indiea 

Epilaehna nativitatia 
ScymnuSf sp. 
AphanoeephaluSy sp. 

Euxestus parki 

J^artsgus liateri 

Figuluaroasi 
ZeptaulaXf sp. 
JRhytaemus inseitus 
Trichyorhyaaemua hirautua 
Philettrtia convexua 
Frottatia andrewai 
Chryaodema aimplex 
ChryaobotAria andrewai . . . 
Fornax, sp. 

Tetrigua murrayi 

Anchaatua diaeoidalia 
Megapenthea andreum 
Melanoxanthua doloaua ... 
Melanoxanthua litura 

Zaiua tibialia 

Zaaiodarma teataeea 

Naoptimta parvua 

Faranobimn poatioum 
Aapidipkorua orbiculatua... 
Dtnoderua minutua 
Minthea rugicoUia 

Opatrum dubium 

Bradymerua aefninitidua ... 
Alphitobma piceua 

Falorua depreaaua 

Tozienm antilope 

Jiyetobatea earbonaria 
Amarygmtta funabria 

Seaainia andrewai 

Seaainia liatci'i 

Bhynekolobua roaai 
Rhynehohbua diaeoidalia ... 






^ 
^ 



z 

X 



... 

X 



X 
X 



X 
X 
X 
X 
X 

X 
X 
X 



X 
X 



X 
X 



X 
X 
X 
X 

X 
X 

X 



1^ 



2,3,4 

♦1 

2,4 

•3 
•3 

2,3,4 



2 

•1, •2 
♦4 



•1, •2 
*2 
•3 
2 



•3 

4 
4 
2 




•1 
•1 

1 



... 



•1 



•I 

■ ■ • 

♦3 



'3 ^ 



1,3,4 



•4 
•4 



• •• 



•3 



♦8 



Various localities and remarks. 



Brazil, Madeira, Cape Veide, 
and Canaries. 



Coimopolitan. 
Asiatic. 



Madeira. 



Genus Oriental and Australian. 
Nearly cosmopolitan. 



Widely distributed. 

Saylee. 

Genus cosmopolitan. 

Genus Oriental also. 

Cosmopolitan. 

Ditto. 
Genus widely distributed. 

Genus Oriental and Australian. 
Grenus widely spread. 
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Christmas Island. 



GoLBOFTBRA, e<mHnu44, 
Bhyncholobus vittatus 
Bhyneholohua andretoti 
Aeienemis andrewH 
Camptorhinu$ erinipes 
Meccput bitpinoaus 

Troehorhopalus stranguUttut 
Rhahdoenemii fausti 

Cotsonus variipennia 
JPhlaophdffotoma dubium 
Faehyopt ineertua . . . 
Dryophthoitts astimiUt 
JPlatyput toliduB ... 
Xyleborua perforatts 
XyUboTUt parvului 

Oryehodei andretcai 
Xenocertu natwitniia 
LitocerttB jordani ... 
Apatenia apicalia... 
Araoeerutf sp. 
Ftinobius eoxalit ... 
Ceretium guadfitnaculatum 
Ceresium nigrum ... 
£xamne8 qffinis ... 
MonohwnmuB nativitatii 
Oleneeamptut basalit 

Fterolophia petpUxu 
Froaoplus banksi ... 
Apomecyna nigritarsis 
jEgocidnus exiguu* 
Crioeerit impreua 
JRhyparida roasi . . . 
Rhyparida modesta 
Demotina kUeralia 

Seehdonta nitidula 
FaylUodet tenuepunetata 



HOMOPTERA. 




Fceeilopsaltria ealypw 
Sieaniajlavifrontalit 
Faurottauria delicata 
Vardajlavicostalis 
Nogodina effinia ... 
Nogodina hyalina 
Nogodina aubviridia 
Bidia ariatella 









X 

z 
z 
z 



z 
z 
z 
z 



z 
z 
z 

z 
z 
z 
z 
z 
z 



z 
z 

• • • 

z 
z 
z 



z 
z 

z 
z 
z 
z 
z 
z 



3d 

II 



3, 



2 
2,3 



•4 
♦4 



•3 

* • ■ 

♦4 



1, 2, 3, 4 

• • • 

' 4 

•4 

■*. 

1, 2, 4 




•l,*2/3,»4 



♦I 



•3 
1 

• • • 

•1 
•1 






VariouB localitiM and remarlu. 



• • ■ 




• •• 


■ • • 




• •• 


1,2. 


3 




... 




• • • 


... 




• ■ • 


1 






• ■ • 




• • • 


• • • 




• •■ 


•1 






• • ft 




• ■• 


•2 




•1,»4 


•2 






♦1 






•1 







Widely spread in Malay Archi- 
pelfl^. 

Allies in Oriental region and in 

the Pacific Islands. 
Ganns coamopolitan. 



Probably widely spread in 

Oriental region. 
Oriental region. 



Genns Oriental. 



Allied to 0, bilobtu, ranging from 

China to N. Australia. 
Genus Oriental. 

Genus Africanjand Oriental. 
Genus Malayan. 



Genus ranges from China and 
Japan to New Guinea. 

Allies Oriental. 



Allies widely distributed. 



List qf Species. 
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HoMOPTEKA, continued. 

Cloviaeximia 

Isnu andret€si 

Idioeerua punetattu 

HEMIPTERA 
HETEEOPTERA. 

^thuaniUnB 

Pe^itatoma grouepunetatum 
Lygtmta nibrufeacens 
Braehyrhynehus lignicohts 
HaJobatea princeps 
ITalobatea proavtu 



NEUROPTERA. 

Pantala Jtavetcem. . . 
Tritheniis trivialis 

Anax guttatua 
Formicaleo morpheua 
Mgrfneleon iridescens 
TermeSy sp. 



ORTHOPTERA. 

Zabidura nigricomis 
FlatyUtbia dimidiata 
AnUolabia stdli ... 

Labia murrayi 

Labia incerta 

Labia indistincta 

Labia aubarmata 

Atiechura, sp 

Tcmnoptwyx fulva 
Fhyllodr&tnia tupellectilium 
Feriplaneta americana 
Leiicophcea surinamenais ... 
Faneathia javaniea 
Hierodula dispar 

Clitumnua atilpnoidea 
Eetadod^rua jiivipalpia . . . 

OryUaeria rufovaria 
J^tdorhytichua leaaoni ... 
Fhiaia liatari 



X 
X 
X 



X 
X 
X 
X 



• ■ » 

• ■ • 



X 
X 



X 
X 
X 
X 



X 
X 



li 



*4 

•1 



•I, ♦2, •S 



1,2 
1, 2, 3, 4 



••• 
••• 
• • • 



4 
•4 

•1,»2,»8,»4 



•4 

4 
•2 




♦1 

•1, ^2 

1 

1 



1,3 

• • ■ 

• • • 

♦1 



1 
•1, •S 



pk2 




H 



YariouB localities and lemarkB. 



Geniu widely distributed. 
Ditto. 
Ditto. 



Widely distributed in Tropics. 
Widel^jr distributed in Oriental 

Begion. 
Ditto. 
Crenus widely distributed. 

Ditto. 

Ditto. 



Genus widely distributed. 

Genus widely distributed. 
Genus cosmopolitan. 



Besembles some American 

species. 
Genus cosmopolitan. 

Ditto. 
Cosmopolitan. 

Ditto, carried by ships. 

Ditto, ditto. 

Genus in warmer parts of Old 
World. 

Nearest allyin Mauritius. Genus 

widely distributed. 
Genus widely distributed. 
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Ckruimai Itkmd. 



■ 


Peculiar to 
tbeliland. 


Oriental 
Begion. 


Australian 
Begion. 




YariouB localities and remarks. 


Orthofteba, continued. 










Ftyrapomona 


X 


•4 


♦1 






Oxya orientals 


X' 


• ft ft 


• •« 


• • • 


Widely distributed. 


Cyrtaeanthacria ditparxlii 


X 


•4 


• • • 


■ • • 


Ditto. 


Upaeromia rufoitriata ... 


X 


••• 


• • t 


• « • 


Ditto. 


CHILOPODA. 












Cryptop9 hortentU 


• • • 


..* 


• • • 


• •• 


Palicarctic. 


Cryptopt infrmipet 


• ■ • 


3 








Meeiitouphalua eaatafieicepi 


• • • 


3.4 


3 






DIPLOPODA. 












Orthomorpha coaretata 












Cylindrodeamm hirsutits ... 


X 


• • • 


■ •• 


• • ft 


Cosmopolitan. 


lulomorpha exoeati 


X 


♦4 


•8 






ARACHNID A. 












Hormurua auttralatia ... 


• •. 


3,4 


1,2,8 






TVaehyehente* ehnyer ... 


». • 


3 








Chelifer javanuB 


. a « 


4 








Chelifer murrayi 


X 


•8,n 








Ariadna natalia 


X 


•4 








Seytode* vmusta 


... 


4 








Smeringopus elonyatui ... 


... 


• • • 


•*. 


• • • 


Widely distributed in Tropics. 


Argiope reinwardti 


... 


4 


1 






Cyrtophora unieolor 


• a • 


1, 2, 3, 4 


1 






Nephila nigritaraia 


... 


« • • 


2 






Cyelota mtUnmnenm 


... 


1,3,4 


... 


3 




Heteropoda litteri 


X 










LAND CRUSTACEA. 












Oecareinu$ Jagottomm 


• • • 


• • ■ 




• a. 


Tropics generally. 


Carditoma earnifez 


• ■ • 


• •» 


1 


... 


Indian and Pacific Oceans. 


Oeypoda eeratophthaJma ... 


• ■ • 


■ ■ • 




... 


Ditto. 


Birgtta kUro 


• • • 


• ■ • 




... 


Ditto. 


Cctnohita elypeata 


• • • 


• « ■ 




... 


Ditto. 


VERMES. 












Tontodrihu eph ipptger . . . 


X 


• • • 


... 


• •• 


Allied to species from Am 
Islands, Cevlon, Japan. 


Feriehata brevi* 


X 


• • • 


... 


... 


Allied to species in Sumatra. 


Ferie/udta poathunw 


• • • 


1 


1 


... 


P Bahamas. 


Megaaeolex armatua 


• •« 


1,3,4 


1 


• •• 


Seychelles. 



1 



I 
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FLORA OF CHRISTMAS ISLAND. 



UST OF SPECIES. 





Peculiar to 
the Island. 


Oriental 
Eegion. 


Australian 
Region. 


Ethiopian 
Begion. 


Various localities and remarks. 


DICOTYLEDONS. 










• 


Tiliacora raeemota 


• • • 


1,2,4 








Fedicellaria pentaphylla ... 


• • • 


■ • • 


• V • 


• ft ft 


Widely spread in Tropica. 


JPittotporum nativitatis ... 


X 








• 


Oehroearpua ovaiifoliua ... 


« ■ • 


4 


1,3 






Cahphyllum inophyUum ... 


• • • 


■ ■ • 


• ft • 


ft ■ ■ 


Ditto. 


Maivattrum tricmptdatum 


• • • 


■ • ft 


ft • ft 


• •• 


Ditto. 


AbuHlon attritum 


• ft • 


• ft • 


• ft ft 


« • ft 


Ditto. 


AbtUilou litteri 


z 










Sibisctu viti/oliut 


• • • 


• ■ • 


• • • 


• •• 


Ditto. 


Jlibisats tiliaeeus 


• * • 


> • ft 


• • ■ 


ft ft • 


Ditto. 


KibUeus, sp. 












JCliinhovia hospita 


• ■ • 


■ • • 


• • • 


ft • • 


Tropical Asia. 


Berria ammonilla 












Greuna laviffota 


• • ■ 


1,4 








Orewiaf sp. 












Aeronychia andretcsia ... 


X 










Melia azedarach 












Dysoxylum amooroides ... 


... 


4 


1 






CeUutruH panxeulatus 


... 


1.4 








Colubrina pednneulata 


X 


♦4 








Cissua repent 


• t • 


... 


2 


ft ft • 


Tropical Asia. 


CiMta pedata 


• • • 


1, 3, 3, 4 








Leea samhucina 


• ■ • 


1, 3, 4 


2 






Leea horrida 












AUophylus eobbe, forma 












OtttOvf «.. ... ... 


• -• 


1, 2, 3, 4 


2 






Erythrina indiea 


• ■ • 


1,3,4 


1,3 


ft ft ■ 


Sea-shore from Sunderhuns to 
Malay Archipelago. 


StrongyJ4>don ruber 


• •• 


2 


3 






Gdlactia tenuijhra 


• t« 


1, 2, 3, 4 


2 


1 




Canavalia emi/ormit 


• • • 


• • • 


■ • ■ 


• •• 


Widely spread in Tropics. 


Fhaseolue lunatue 


• •• 


• ft • 


• •• 


• ft « 


American species now widely 
spread. 


Cajanut indieus 


• • • 


• • • 


ft • ft 


• • • 


Widely cultivated in Tropics. 


Pmigamia glabra 


••• 


1, 2, 3, 4 


1,2,3 


4 


All coasts from Mascarene 
Islands to Polynesia. 


Inoearpm edttlie 


• • • 


4 


1,3 






(htilandina bondueella 


• « • 


• • • 


■ ft ft 


... 


Widely spread in Tropics. 
Introauced. • 


Cassia siamea 


• • • 


• ft ft 


ft • • 


... 


Entada seandens 


• • • 


• •• 


• •• 


... 


Widely spread in Tropics. 


Terminalia catappa 


• ■ • 


1,8,4 


1 






Combretum acuminatum ... 


• • • 


1,4 








Gyrocarpus asiatiens 


• ft • 


• ■ • 


• ft • 


•.• 


Widely spread in Tropics. 


Quisgualis indiea 


• ft ft 


1, 2, 3, 4 


•«• 


... 


Tropical Africa. 


Eugenia, sp. 













Chriaimtu Itland. 





3-i 

ii 


11 


|i 


|i 


Twioiw localiliB! Bud remark". 


OKTBomu, eoatiHued. 












rtynpomona 

Oxga oritHlalU 


I 


"4 






Ditto! 


CHILOPODA. 
















3' 
3.4 


3 




Fdcantic. 


DIPLOPODA. 












Orthamorpha eoaretata 


I 


•i 


"3 






AKACHHIDA. 












auliferjttxmiM 

Cktlifer rnvmyi 

Ariadna ntttaiit 

jlryiept reinaardli 
Jftphila ttigrilariit 


X 


3.4 

3 

* 

•3, '4 
•4 


i,a,s 






::: 


1, a, 3, i 
i.'a', 4 






Widelj distributed in Tropic. 


LAHD CRUSTACEA 








Carrfiroma rarnr/ra 
Oeypoda ctraiopAtkalwm ... 

Bir/uildln 

Omobila clyptaU 








VERMES. 










I 






Ftrichata brerU 

Ftriehata poilhvoia 


' 


T 

1,3,4 









313 

H-ORA OF CHEISTMA8 ISLAM. 

"W OF SPECIES. 



"'"'^''""t^Mn.Ti,. 



DICOTTLEDOIfS. 




A 
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Christmas Island. 



D1COTTLBDON8, continued. 

Barringtonia raeemosa . . . 

Femphia aeidula 

Momordiea eharantia 
Mehthria mucronata 
Melothriaj sp. 
Heptapleurum eUiptieum 

Sandia denHJhra 

Ouettarda speciota 

Morinda eitrifolia 
Saprosma nativitatit 
Ageratum cofigzoides 
Blumea apectabilU 

Wedelia bijlora 

Synedrella nodiflora 

Soavola koenigii 

Ardisia eomplanata 
Sideroxglon tundaicum ... 
Jatminum mmbac 

Cerbera odollam 

Oehrotia ackeringa^ yar. 

anguttifolia 

Hoffa aldriehii 

Toumefortia argente 

Cordia auheordata 

Tkretia buxifolia 

Ipomcsa pes'Capra 
Ipomaa grandijlora 

Ipomtea peltata 

Ipomaa digitata 

(JonvokuUta parvifbrtu ... 

Solanum biflorum 

Solanumferox 

rhyaalia minima 

Datura alba 

Ruellia proetratat var. 

dejecta ... 
Aayataaia cwromandeliana 
JHeliptera macleari 
Stackyiarpheta tndica 
Calliearpa Itrngifolia 

Fremna luciduUt 

Aniaomelea ovata 

Leucaa javaniea 

Boerhaavia diffUaa, var. 

pubeacetia 

Fiaonia grandia 

Fiaonia exeelaa 

JJeeringia eeloaioidea 

Galcaia argentea 

Aehyranthea aapera 
Feperomia lavi/olia 






• • • 

X 



^4 

'8& 



1.8,4 
1.4 



1,2,3 

• • • 

1,4 

•• • 

1.2 

• • • 

1,3 
3,4 
3,4 

• • • 

1,4 
1,3,4 

4 

2,4 

• ■ ■ 

1,3,4 



3,4 
1,4 

• • • 

1 

1,2 
1,4 



1,4 
4 

1,3,4 

4 



4 
1,4 



1 



1,3 

■ • • 

PI 
?i 



1, -2 

• • • 

1,2,3 



1,2,3 

1 

1 

1,2,3 



2 

2,3 



2 
3 



1,2 



2, 3 
1 

1,2 






i 



(A 



Varioni localities and remarks. 



Tropical coasts. Old World. 
Tropical AMca. 



Tropical shores, Old and Kew 
Worlds. 



All hot countries. 

Shores of Tropical Eastern Asia. 

Tropical America. 

Tropical East Asia generally. 



Sonth-East Asia, Tropical Africa. 
Tropical coasts. 



Widely spread in Tropics. 
Ditto of Old World. 



Tropical Asia, Africa, Australia. 

Africa, Arabia. 

Tropical Asia and America. 



Tropics generally. 



Tropical Asia and Africa. 
Tropics generally. 



Hit of Species. 
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l§ 


•Mi 








II 


•c ^ 






Varioiis localities and remarks. 


DicoTYLSDOXS, Continued, 








• 


Feperomia rosH 


X 










Cryptoearya nativitatis . 




I 


■ • • 


•2 






Hemandia peUata 






1.4 


1,3 




• 


Euphorbia hyperieifolia , 






• • « 


• • • 


• • « 


Tropics generally. 


£t^horbia pilulifera 






• • • 


• • • 


• • • 


Tropics and sub -tropics. 


FhyUanthu8 niruri 






• • m 


■ • • 


• •• 


Tropics generally. 


Jatropha eurceu ... 


^^ 




• • • 


■ • V 


• • • 


Ditto. 


Croton eaudatus ... 






1,4 








Claoxylon rubeacent 






4 


1,3 






Acalypha wightiana 






1,4 








Cleidioti javanicum 






1.4 








Maearanga tanariuB 






i 


1 






Celtia einnatnomea. . . 






1,4 








Sponia amboinemis 






■ • • 


2,3 


• • • 


Tropical Asia. 


Fieusretusa 






1,4 


1.2 






Fieus aaxophila . . . 






4 








Cudrania javanensia 






• • • 


• • • 


• • • 


Old World Tropics. 


Fleurya ruderal%9 ... 






4 


1,3 




. 


Laportea crenulata 






1,4 








Laportea tnurrayana 














Froeria pedunculaia 






4 


1,3 


4 




Boehmeria platyphylla . . . 




1,3,4 


1,3 






MONOCOTYT,F."nONS. 












Dendrohinm erumenatwn . . . 


• • « 


3,4 


1 






Dendrobimn fnaorai 


* • • 


1,4 








Fhreatia liateri 


X 










Fhreatia congeata 


X 










Saeeolabium archytas 


X 










Sareoehilus earinati folia ... 


X 






• 




Corymbia veratrifolia 


• • • 


1, 2, 3, 4 


1 






Crinum aaiatietttn 


« • • 


• • • 


• • • 


. . • 


Tropical Asia to Japan and 
^1. Australia. 


Arenga liateri 


X 










Fandanua, sp. 












Memuaatia aivipara 


• t « 


1, 2, 3, 4 








Fimbriatylia cymoaa 


• • • 


4 


1,2,3 






laehamum folioaum, Tar. 












leiophyllum 


X 


« ■ • 


• • • 


... 


Asiatic. 


Digitaria aanguinalia 


■ ■ • 


• • • 


• •• 


... 


Cosmopolitan. 


Fanieum andrewai 


X 










Opliamenua campoaitua ... 


• ■ • 


• •• 


• • • 


•>. 


Tropics generally. 


Meuaine indiea 


• • • 


• t • 


• • • 


• . « 


Old World Tropics. 


Eragroatia plumoaa 


■ • ■ 


• • • 


■ • • 


... 


Tropical Asia and Africa. 


(iiMNOSPERMS. 








1 
1 


Cyeaa eircinalia ... 


■ • • 


• «■ 


4 


1 
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CRYPTOGAMS. 
Pebns. 

Trichotnanet pat^vulutn 
Davallia aolida ... 
Davalliaditseeta ,., 
Davallia npeluttcte 
A$plfniufn nidus ... 
Aspltnium falca turn 
Aapletiiutn etnt^'ifugale . 
Nephrodium synnatwum . 
Nephrodiutn diueetum 
Nephrodium intermedium 
Nephrodium truncatum . 
Nephrodium polymorphum 
Aepidium inembranaceum, 
Nephrolepie exaltata 
Nephrolepvi acuta ... 
Nephrolepis ramosa 
Bolypodium adnatcene 
Polypodium irioidea 
Vittaria eUmgata ... 
Acrostiehumjlagell^fevum 
Aerostichum listeri 
Lycopodium phlegmaria . 

Mosses. 

Zeucohryum chlorophyUomm 
Oetoblepharum albidnm ... 
Thyridium faaefculatum . . . 
Traehymitrium revolutum 

Neekera lepiniana 

Thuidium plumulosuin 
Hypnum montayuei 

Hepatic. 

Ptychanthue aquaiToms ... 

Lichens. 

Fartnelia tinctorum 



Parmelia appendieulata 
Fhyeciapicta 
Pyxine sorediata ... 

Pannaria iitbiyinosa 
Leeanora varia 
Ramalina fraxinea 
Leeidea lutea 
Leptogium phyUoearpum 




X 



1.4 
1,4 
1,4 
1,4 
1,4 
2.3,4 



1,3,4 

1,3,4 

1,3,4 

1,4 



1,4 
4 

4 

2,4 

4 



1,2,3 



3 

I 

2,3 

I 



1,3 
1.2,3 
1,2,3 



1 

• « ■ 

3 

1,3 
3 



Various localities and remarks. 



Tropics and sub-tropics. 
Ditto of Old World. 



Japan. 



; Tropics generally. 
Ditto. 
Ditto. 



1,2 
1,2 
1,2 



Tropics of Old World. 



Tropics. 
Chile. 



Widely distributed, Asia, Africa, 
Australia, etc. 

Very widely distributed. 
Afnca, 8. America, Japan, 

Tahiti. 
Verv widely distributed. 

D'itto. 
Europe, N. and S. America. 
Ver}' widely distributed. 

Ditto. 



List of Species. 
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5^ 




c 









Peculiar 1 
the Islant 


Oriental 
Kegion. 


Australia 
Region. 


Ethiopia 
Region. 


Various localities and remarks. 


C&TPTOOAMS, efmiimted. 












FUWGI. 










Sehizophyllum commune . . . 


■ • • 


• « • 


■ • ■ 


• • ■ 


Cosmopolitan. 


Folyporus eonfluen* 


• « ■ 


> ■ • 


2 


■ • • 


Europe and N. America. 


Fomea lueidut 


• • • 


• • • 


.•• 


■ • • 


Cosmopolitan. 


Fames australis 


... 


2 


1.2 


• ■ • 


Europe, Venezuela. 


Fblysiietusjlabelliformia ... 


1, 2, 3, 4 


I 


• • 1 


S. America, Cuba. 


Folyitictm xanfhoptts 




• • • 


• • • 


■ ■ • 


Tropics generally. 


Folf/atiettu Utteo-olivaeeita 




• ■ • 


2 






Folystiehts fanyuinem 




1,4 


1,2,3 


1,2,3 


America. 


Sexayonia polygramma . . . 




1,2 


1,2 


■ ■ ■ 


Central America. 


Daedalea tenuis 




4 


2 






Favolua bcncheanus ... • ... 


... 


2 


• • • 


Europe and N. America. 


Laeehia eaepitoM 


■ • • 


• • • 


2 






Himeola polvtricJia 


• « • 


1,2,4 


2 


• ■ • 


Mexico, Cuba. 


Hirneola anricula-juda ... 


• ■ • 


• • • 


• • • 


■ • • 


Widely distributed. 


Chtepinia tparaasoidet 


» • • 


• 9 • 


• • • 


3 




OyathM montagnei 


• • ■ 


2 


2 


• • ■ 


Cuba, S. America. 


Oeaster andrewH 


X 










Triehoscypha trichohtna ... 


... 


2 




• • « 


S. America, West Indies^ 


Stilbum javanicum 


.. t 


4 








Mtcetozoa. 












Stemonitii splendent, Roet., 










^fm ^ 


Tar. a, genuina 


■ • . 


4 


2,3 


• • • 


Europe, Amenca. 


Areyriaiava, Pers 


4 


• • • 


• • • 


Europe, N. America. 


m 

Lyeogala miuiafumf Pers. 


... 


* 


• ■ « 


• • ■ 


Europe, N. and S. America. 



LIST OF THE PRINCIPAL PAPERS RELATING TO 

CHRISTMAS ISLAND. 



1. Dampier*! Vojagei. Edition 1829, vol. i, p. 472. London. 

2. A Vojag^ to and from the Island of Borneo in the Eaet Indies, ete. By Gapt. 

Daniel Bbbkman. London, 1718. (See Pinkerton's Yoyagee, vol. xi, p. 103.) 

3. Report on a Zoolegieal Collection made bj the Offieeri of H.H.S. ** Flying 

Fish" at Chriitmai Island, Indian Oeean. Proc. Zool. Soc., 1887, p. 507. 
(This includes the report of Captain J. P. Maclear, of H.M.S. " Flying Fish," 
on the visit to the island, and descriptions of the collections by Dr. A. 6. Butler, 
Dr. R. B. Sharpe, 0. Thomas, G. A. Boulenger, E. A. Smith, R. I. Pocock, 
C. 0. Waterhouse, F. J. Bell, and A. Dendy.) 

4. Beport on Christmas Island (Indian Oeean), H.H.S. <* Egeria," 1887. By 

Captain Pelham Aldrich. (With map.) (Admiralty Reports.) 
^. On the Natural Histoiy of Christmas Island in the Indian Ocean. By J. J. 
Lister, M.A., F.R.S. Proc. Zool. Soc., 1888, p. 512. (This is accompanied 
by reports on the collections by 0. Thomas, 6. A. Boulen^r, £. A. Smith, 
C. J. Gahan, A. G. Butler, W. F. Kirby, and R. I. Pocock.) 

6. Beport on the Botanical Collections from Christmas Island, Indian Ooean, 

made hj CaptaiD J. P. Haclear, Hr. J. J. Lifter, and the Officers of 
H.M.S. ''Bgeria." By W. Bottino Hbmslet. Joum. Linn. Soc. (Botany), 
vol. XXV (1890), p. 351. 

7. Aeconnt of Christmas Island (Indian Ocean). By Rear- Admiral Sir W. J. L. 

"Wharton, F.R.S. Proc. R6y. Geogr. Society, vol. x (n.s.), 1888, p. 613. 

8. A Daj at Christmas Island. By H. N. Ridlbt, F.L.S. Joum. Straits Branch 

Roy. Asiatic Soc, p. 123, June, 1891. (This paper is accompanied by a list of 
the plants and animaU known from the island at that date.) 

9. Beport on Christmas Island. By Rear- Admiral Sir W. J. L. Wharton, F.R.S., 

and Captain J. P. Maclear. Nature, vol. xxxvi (1887), p. 12. 

10. Note on the Flora of Christmas Island. By Sir W. T. Thisblton-Dtbr, 
K.C.M.G., F.R.S. Nature, vol. xxxvi (1887), p. 78. 

11. Presidential Address^ Section D, Bath Meeting of British Association, 18B8, 
p. 690. By Sir W. X. Thisblton-Dybr, K.C.M.G., F.R.S. 

12. Letter relating to Christmas Island. J. J. Lister, F.R.S. Nature, 
vol. xxxvii (1888), p. 203. 

13. Letter relating to Christmas Island. Rear-Admiral Sir W. J. L. Wharton, 
F.R.S. Nature, vol. xxxvii (1888), p. 204. 

14. Letter relating to Christmas Island. H. B. Gufft. Nature, vol. xxxvii 
(1888), p. 222. 

16. Die Theorieen fther ^e Bntstehnng der Koralleninseln nnd Korallenriffe. 
By R. Lanoenbeck. Leipzig, 1890, p. 136. 

16. Description O^logiqne de Java et Hadonra. By R. D. M. Ybrbbbk and 
R. Fbnnema (1896), vol. ii, p. 1031. 

17. Straits Settlements. Papers relating to the Cocos-Keeling and Christmas 
Islands, 1897. (Parliamentary Papers, C 8367.) 

18. Colonial Reports. Annual, No. 216. Cocos-Keeling and Christmas Islands. 
Beport on the Annual Visit for 1897. (1897, C 8650-14.) 

19. Colonial Reports. Annual, No. 267. Cocos-Keeling and Christmas Islands. 
Beport on the Annual Visit for 1898. (1899, C 9046-25.) 

30. A Description of Christmas Island (Indian Oeean). By C. W. Andrews. 

Geogr. Joum., vol. xiii (1899), p. 17. (With map.) 
21. Notes on a Collection of Oephyrean Worms found at Christmas Island 

(Indian Ocean) by Mr. C. W. Andrews. By A. £. Shipley, M.A., F.R.S. 

Proc. Zool. Soc., 1899, p. 54. (Papers on the Marine Mollusca, Spongee, 

Corali, and Foraminifera will appear later in Proc. Zool. Soc. for 1900.) 



APPENDIX. 



A small collection of birds and insects made by Mr. Hugh Ross 
since I left the island has recently reached England. The species 
are nearly all described above, but there are two birds and one 
beetle new to the island, and also a beetle that is new to science. — 
C. W. A. 

The birds are : — 

AYES. 
COLUMBIFORMES. 

HyriBtioivorTu bicolor. 

Adult male. Fljring Fish Cove, February 4, 1899. Several 
individuals of this species were observed ; probably they had been 
blown to the island during migration. 

CHARADRIIFORMES. 

HeteractitiB brevipeB. 

Female. Flying Fish Cove, September 22, 1898. 



IN8ECTA. 

The beetles are described below by Messrs. "Waterhouse & Arrow. 

? CriooeriB impreBsa, Fab., yar. 

A single example sent to Mr. Andrews may provisionally be 
regarded as a variety of C. impressa, Fab. The body underneath, 
the head (except at the occiput), legs, and antennae are black, the 
prothorax and elytra testaceous. The prothorax has a rather 
distinct transverse impression just a little in front of the base, 
and this is the only character of importance to suggest the specific 
distinctness of this new form. 
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C. impreisa is a variable and rather widely distiibuted species, 
occurring in most of the Indo-Malajan islands, and in India, 
Burma, and China. 



Philenrus oonvezoi, Arrow, sp.n. 

P. nitidus, angustus, haud depressus ; capite rugose punctato, 
acuminate, fronte cornu parvo conico armata ; prothorace sub- 
quadrate parum transverso, angalis posticis fere rectis, anticis 
parum approzimatis, disco leviter punctato, lateribus paule 
crebrius, medio antice et postioe carinsB vestigiis viz apparentibus ; 
elytris longis, grosse lineato - punctatis, interstitiis minutissime 
punctatis; abdomine cum pygidio fere polite, propygidio eoriaceo. 
$ long. 14imm. 

jya3.— Flying Fish Cove. 

This new species is formed for the first representative of the 
important family DynastidsB so far found in the island, a single 
specimen having been recently discovered by Mr. H. Boss. 

This species is less flattened, and somewhat longer than usual, 
but does not differ structurally from the larger described forms 
of Continental Asia, where all its hitherto known allies are found, 
for the Ceylon insect described by Walker is evidently wrongly 
placed. M. Fairmarre has referred to a *P. javanmy^ apparently 
the Het$r<myohm javanuSf Burm., which although allied is hcu^ly 
congeneric. But the genus Phileurm will probably be eventually 
restricted to the American insects and new genera formed for the 
Oriental species. 

The only other insect new to the island is a large moth : Patula 
macrops (Linn.), (Syst. Nat., 12th ed., iii, p. 225). Africa, 
Madagascar, Ceylon, India, Burmah. 



INDEX. 



abbotti (Sula), 44, 299. 
abdominalis (Daclylosternum), 90. 
Abelmoschus, 173. 

(Hibiscofl), 173. 

Ablepharos, 61, 53. 

abramus (Pipiflirellus), 26. 

Abutilon, 172-3. 

acaciaria (Boarmia), 70. 

Acalypha, 188. 

Acantnaceie, 184. 

AcanthastraMi, 207, 218. 

Acantholipes, 67. 

Accipitrifonnes, 46. 

acenralis (Planorbnlina), 241, 249. 

(Planorbiilina), near, 234. 

Achatma, 67. 
Achyranthes, 186. 
Acicnemis, 112* 
Acidalianse, 71. 
acidala (Pempbis), 178. 
ackeriiig!C (Ocbrosia), 182. 
Acronycbia, 174. 
acropb^la (Pericbceta), 169. 
Acrosticbnm, 196. 
Aculeata, 81. 
acuminata (Protaetia), 98. 
acuminatum (Combretum), 178. 
acuta (Nepbrolepis), 196. 
adjectella (Nigilgia), 77. 

(PbycodM), 77. 

adnascens (Polypodinm), 195. 
ffignuBalis (Epicrocis), 73. 
Jugocidnus, 124. 
jJBscbna, 139. 
iBschnidsB, 139. 
iBscbnins, 139. 
^tbus, 127. 
affinis (Examnes), 122. 

(Npgodina), 134, 136. 

(Bicania), 134. 

Agaristiaffi, 64. 

Ageratum, 180. 

aggluttnans (Quinqueloculina), 236. 

agkodesma (Cosmoclostis), 76. 

acrotuB (Megapenthes), 101. 

alba (Datura), 184. 

albidum (Octoblepharum), 196. 

alcmene (Hypolinmas), 62-3. 



aldricbii (Hoya), 182. 
alecto (P Larrada), 84. 

? (Notogonia), 84. 

alienuB fConocepbaluB), 149. 

Allo^hylus, 176. 

Alplutobius, 106. 

aluta (Nacaduba), 60, 63. 

Alveolina, 262, 266. 

alTOolinifonnis (MiHoIina), 240, 242, 

244, 246, 248, 262. 
Amarantace®, 186. 
Amary&rmuB, 107. 
AmaijDidacea}, 191. 
amboinenris fSponia), 188. 
americana (Blatta), 146. 

(Periplaneta), 142, 146. 

americanus (Gyrocarpus), 178. 
** Amethyst," Visit of H.M.8., 2. 
ammonilla (Berria), 173. 
amooroides (Dysoxylon), 176. 
AmpelidesD, 176. 
ampbibius (Anricola), 30. 
Ampbistegina, 229, 232, 236, 237, 

239-42, 244, 246-7, 249-66, 

266, 268. 
AmpbisteffinflB, 263. 
amplexa (Terias), 60, 63. 
Amyna, 66. 
Anax, 139. 
Ancbastus, 100. 
ancilla (Ophideree), 67. 
Andremnie, 81. 
andrewsi (Acicnemis), 112. 

(Acronycbia), 174. 

(Charaxes), 61. 

(CbrysobotbriB), 99. 

(CoBloria), 207, 209, 212. 

(CoscinaraBa), 207, 221. 

(Geaster), 199. 

(Halictus), 86. 

(IssuflP), 138. 

(Megapentbes), 101. 

(Orycbodes), 117. 

(Panicum), 192. 

(Protaetia), 98. 

^Bbyncbolobus), 111. 

(Sessinia), 107. 

andrewsiana (Assiminea), 54, 59. 
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andrewsiana (Orbitoides), 256. 

(Orbitoides, Lopidocyclina), 

256-6. 
Anechura, 142. 
angastiflora (Ochrosia), 182. 
AniflocoBnia, 207-3, 220-1. 
AniBolabifl, 142-3. 
Aniaomeles, 185. 
Annexation of Island, 19. 
anomala (Mantibaria), 82. 
Anous, 39. 
Anthophiia, 81. 
Anthnbidse, 118. 
antillarum (Heterostegina), 229. 
antilope (Toxicum), 106. 
Apatenia, 119. 
Apetal®, 185. 
AphanocephaluSy sp., 96. 
Aphodiids, 97. 
Aj^hrophoridee, 137. 
apicalis (Apatenia), 119. 
ApidsB, 81. 
Apocynacese, 182. 
Apomecyna, 123. 
Appearance of Island from sea, 3. 
appendiculata (Parmelia), 197. 
aqnila (Fregata), 42. 
arabica (Caeloria), 213. 
Arachnida, 153, 156. 

Distribution of, 300. 

Arseocerus, 120. 

Andiacese, 179. 

AranesB, 158. 

Araneus, 162. 

arborescens (Panicum), 193. 

archytas (Saccolabiom), 191. 

Arctianse, 64. 

Arcyria, 200. 

Ardea, 41. 

Ardeiformes, 41. 

Ardisia, 181. 

arenaria (Calidris), 41. 

Arenga, 50, 191, 287. 

arenoea (Pontes), 224. 

argentea (Celosia), 186. 

(Toumefortia), 182. 

Argina, 64. 

Argiope, 159. 

Ar^iopidsB, 159. 

Anadna, 158. 

ariel (Fregata), 44. 

Aiiopbanta (Microcystis), 55-6. 

aristella (Bidis), 136. 

Annactia, 66. 

armala (Perichseta), 170. 

}irmatu8 (Megascolex), 170. 

AroidesB, 192. 

Arvicanthis, 36. 

Arvicola, 30. 

Asdepiadaceaa, 182. 



Ascomycetes, 200. 

asiatica (Colubrina), 175. 

asiaticum (Crinum), 191. 

aaiaticus (Gyrocarpns), 178. 

Asilidas, 88. 

aspera (Achyranthes), 186. 

asperula (Spiroloculina), 233, 248. 

Aipidiphorus, 104. 

Aspidium, 195. 

Asplenium, 194. 

assimilis (Dryopbthorus), 116. 

Assiminea, 54-5, 59. 

Asterocyclina, 253. 

Astrsea, 214-5, 219. 

AjBtrsidse, 210. 

Astroria, 212-13. 

Astur, 46. 

Asystasia, 184. 

atrocostatom (Lygosoma), 51-2. 

attenuatus (Nirmus), 138. 

anberiana (Miliolina), 250, 252. 

— ^^ (Quinqueloculina), 250. 

anricula-judes (Himeoia), 199. 

anritincta (Dicbocrocis), 74. 

anritum (Abutilon), 172. 

australasiee (Hormurus), 156. 

— — (Scorpio), 166. 

anstralis (Fomes), 198. 

azedarach (Melia), 174. 



bacolatus TTinoporus), 229. 

balder (Polistes), 85. 

balyi (PsvIUodes), 127. 

baiucsi (Prosoplus), 123. 

Barringtonia, 178. 

basalis (Chalcococcyx), 48, 299, 302. 

(Olenecamptus), 122. 

Basalt, 273, 276-7, 279, 283, 285. 

Basic glass, Breccia of, 278-9. 

Basidiomycetes, 198. 

Batavia, 3. 

Beacbes, 6. 

Beekman, Captain Daniel, Acconnt of 

Island by, 2. 
belli (Porites), 207, 223. 
Berria, 173, 184. 
beyricbi (Boliyina), 231. 
bicolor (MyristiciYorus), 299, 302, 319. 
bicomis (Miliolina), 247. 

(Serpula), 247. 

Bidis, 136. 

biflora (WedeHa), 181. 
biflorum (Solanum), 183. 
bilobns (Olenecamptus), 122-3. 
bingbami (Halictus), 86. 
Birgus, 164. 

Habits of, 165. 

birmanicus (Gbelifer), 157. 
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'bispinofas (Mecopns), 113. 

bisulcus (Chelifer), 167. 

Blatta, 146-6. 

BlattidsB, 142, 146. 

Blowholes, 8. 

Blmnea, 181. 

Boarmia, 70. 

Boarmins, 70. 

Bocala, 66. 

Boehmeria, 190. 

Boerhaavia, 186. 

Boliyina, 231, 266. 

BombyUdflB, 88. 

bondacella (Guilandina), 177. 

Booby, 44. 

Boragine®, 182. 

Borneo, Orbitoides of, 297. 

Bofitrichidse, 106. 

BostrichuB, 116. 

Bothrideres, 94. 

bottai (Caeloria), 213. 

boucheanus (Favolus), 199. 

boueana (Trancatolina), 228. 

boutonii (Ablepharus), 63. 

bowringi (Demotina), 126. 

Brachyrhynchidae, 129. 

Brachyrhynchus, 129. 

Bradymenu, 106. 

Brana, 66. 

Brenthia, 76. 

Brentbidffi, 117. 

breyicomis (Pocillopora), 209. 

(Pocillopora), aff., 207, 209. 

brevipeB (Heteractitis), 319. 
brevis (Pericbeeta), 168. 
bninnea (Labia), 146. 
bninnensis (Uvigerina), 234. 
buccinus (Halictus), 86. 
budds (Megacbile), 88. 
bufa (Oxypieura), 128. 
Balimus, 67. 
Bull-dog Bat, 30. 

(Globigerina), 227, 234, 240, 

260, 262-3, 266, 266. 
Buprestidse, 99. 
boxifolia (Ehretia), 182. 
BythoscopUfl, 138. 



Cffinognosis, 79. 

CaBroatrifl, 160. 

csespitoaa (Lascbia), 199. 

CaianuB, 177. 

CaiidriB, 41. 

CalUcarpa, 184. 

Calonyctioii, 183. 

calopasa (Brana), 66. 

Calopbyllnm, 172. 

calypeo (Oxypieura), 130. 

(Poecilopaaltria), 130. 



CambalidflB, 166. 
Camponotofl, 81, 83. 
Camptorhinus, 112. 
Canaralia, 177. 
Cancer, 166. 
Candida (Deiopeia), 64. 
capitata (Carpenteria), 246. 

(Goniaatrffia), 214. 

Capparideee, 171. 
Garabidffi, 89. 
Caradriniaj, 66. 
carbonaria (Nyctobates), 106. 
Cardiosoma, 10, 163. 
caretta j^Thalassocbelys^, 64. 
carinatiiolius (Sarcocbifus), 191. 
cameola (CyprsDa), 203. 
camifex (Cancer^, 164. 

(Cardiosoma), 164. 

Caipenteria, 233, 236-41, 244, 246-7, 

260, 262, 264-6, 266. 
Carpophagft-, 37. 
Cassia, 177. 

castaneiceps (Mecistocephalns), 166. 
castanella (Doloessa), 72. 
castaneus (Lispinus), 90. 

(Melampus), 64, 68. 

catappa (TenninaGa), 177. 
caudatus (Croton), 188. 
Celastrineffi, 176. 
Celasixns, 176. 
celata (Planispirina), 242. 

fSi^moiOina), 242. 

(Spiroloculina), 242. 

celebensis (Mus), 32. 

Celosia, 186. 

celosioides (Deeringia), 186. 

Celtis, 188. 

Centipedes, Introduction of, 21. 

Central plateau, 11. 

and hills. Geology of, 288. 

centrifugale (Asplenium), 194. 
cephalonica (Corcyra), 72. 
Cephonodes, 70. 
Cerambycidffi, 121. 
ceramensis (Prinobius), 120. 
ceratophthaimus (Cancer), 164. 

(Ocypoda), 164. 

Cerbera, 182. 

Ceresium, 121-2. 

Ceriopora, 229. 

Cerithium, 204. 

cessaria (Boarmia), 71. 

Cetoniidffi, 98. 

Chserocampa, 69. 

Chaerocampinaa, 69. 

ChalcocoGcyx, 48, 299, 302. 

Chalcophaps, 39. 

Chalk-like rock, 13. 

''Challenger" Report on Deep-sea 

Deposits, 279, 291. 
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Cbaradriiformes, 40. 
Gharadrius, 40. 
charantia (Momordica), 179. 
Charaxes, 61. 
Chelifer, 156-7. 
Gheliferidao, 166. 
Ghelisoches, 143. 
Ghelone, 64. 
Ghilopoda, 163-4. 

Distribation of, 300. 

Ghinese coolies, 20. 

chlorolepis (Tortricomorpha), 78. 

chlorophyllosum (Lencobrynm), 196. 

Ghristmas Island, Position of, 1. 

chromataria (Earias), 69. 

Ghrjsobothris, 99. 

Ghrysodema, 99. 

chrysomelina (EpUachna), 96. 

Gibiddes, 261. 

CicadidaB, 130. 

cineroflella (Euzophera), 73. 

dnnamomea (Celtis), 188. 

Gioidffi, 106. 

cirdnaUs (Gycas), 193. 

circularis (Miliolina), 262. 

Gissus, 176. 

citrifolia (Morinda), 180. 

Glaoxylon, 188. 

dathrata (Rotalia), 232. 

clathratus ^Bradymenis), 106. 

olaviger (Ghelifer), 166. 

(Trachychemes), 166. 

Olddion, 188. 
Glimate, 17. 
Clitomnus, 142, 147. 
Glovia, 137. 
Glunies Ross, Mr. A., 19. 

Mr. G., 3, 19. 

Mr. 8., Explorations by, 20. 

clypeatus (Gancer), 166. 

(Goenobita), 166. 

coarctata (Orthomorpha), 165. 

coarctatus (Paradesmus), 166. 

cobbe (AUophylus), 176. 

Goccinelllde, 96. 

Goccyges, 48. 

Gocos- Keeling Islands, 1,3, 298. 

GoBloria, 207, 209, 212-14. 

Gosnobita, 166. 

Gcenobitidffi, 164. 

coflea) (ArsBOcems), 120. 

Goleoptera, 89. 

Gollocalia, 48. 

Golubrina, 176. 

colombina (Armactia), 66. 

colnmnata (OrbiceUa quadrangidaris, 

Tar.), 207, 216. 
Golydiidse, 94. 
GombretacesD, 177. 
Gombretum, 178. 



commune (Scbizophyllnm), 198. 
complanata (Ardisia), 181. 
Gompoeltee, 180. 
Gomposition of phosphates, 291. 
compositas (Oplismenus), 193. 
compressiuscula (Rotalia papillosa,. 

Tar.J, 238. 
concumnla (Psammoecus), 96. 
confinis (Gephnodes), 70. 
confluens (Polyporus), 198. 
conflaentus (Odynenis), 86. 
congesta (Phreatia), 190. 
conglobata (Globigerina), 234, 250. 
conglomerata (Pontes), 222. 
Gonocephalidae, 142, 149. 
Gonocephalus, 149. 
convexns (PhUeums), 820. 
Gonyolvulaoeaa, 183. 
GonTolvulus, 183. 
conyzoidea (Ageratum), 180. 
Goraciiformes, 48. 
Gorals (fossil), 206. 
Gorcyra, 72. 
Gordia, 182. 
cordifolia (Espera), 173. 
comaria (Boannia), 70. 
coromandeliana (Asystasia), 184. 
coronata (Ophinsa), 66. 
Gorymbis, 191. 
Goscinarsea, 207, 221. 
Gosmoclostis, 76. 
Gosmophila, 67. 
Gossonidee, 114. 
Gossonus, 114. * 
coxalis (Prinobius), 120. 
Grabronidaj, 81. 
Oraspedia, 71-2. 

sp., 72. 

crassisepta (Ajusocoenia), 220. 

crenulata (Laporta), 189. 

Gretaceons rocks, 298. 

cribraria (Argina), 64. 

crinipes (Camptorhinus), 112. 

Grinam, 191. 

Grioceris, 319. 

Gristellaria, 227. 

Grocidura, 22, 27. 

Groton, 188. 

cmmenatum (Dendrobinm), 190. 

Cryptocarya, 187. 

Gryptophagidae, 95. 

GryptopidoB, 164. 

Gryptops, 164. 

Gucuiiaas, 96. 

Gucnli, 48. 

Gucnrbitacece, 179. 

Gudrania, 189. 

Gulicida), 88. 

cunninghamii, 187. 

curcas (Jatropha), 188. 
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OurculionidflD, 108. 

Oyanidfe, 127. 

^yanops (Sola), 44. 

Cyathus, 199. 

Cycadeffi, 193. 

Oycas, 193. 

Oycloclypeinaa, 229. 

OydoclypeuB, 237. 

CydoBa, 160-1. 

cylindrioua (Pachyops), 116-16. 

Cylindrodesmidffi, 156. 

Cylindrodeamus, 155. 

«ymo6a (FimbrifltyliB}, 192. 

Cyperacese, 192. 

Oypnea, 2u3. 

€ypaeli, 48. 

Oyrtacanthacrifl, 142, 161-2. 

€yrtophora, 160. 



DacMosternum, 90. 
Uaedalea, 199. 

Dalea on west coast, 14, 283. 
Bampier, BesGriptdon of Island by, 1. 
dansB (Montipora), aff., 207, 209, 224. 
Batnra, 184. 
Davallium, 194. 
decamanus (Mob), 29, 36-6. 
Beeringia, 186. 
Beiopeia, 64. 

dejecta (Ruellia prostrata, var.), 184. 
dejectiu (Bipteracanthus), 184. 
delatrix (Eutelia), 68. 
delicata (Paorostauria), 133. 
delicatola (Mseandiina), 212. 
Belphacidee, 136. 
Bemiegretta, 41. 
Bemotina, 126. 
Bendrobiam, 190. 
Bendroneura, 80. 
donaiflora (Randia), 179. 
depreesa (Heterostegina), 229, 232,236, 
237, 239-41, 244, 246-9, 252-6. 
depressus (Palorujs), 106. 
Bermestes, 96. 
Bermestidffi, 96. 
describens (Stictoptera), 68. 
determinata (Melaniiis), 61. 
— (MelanitiB ismene, var.), 61. 
Bicasticns, 111. 
Bichelia, 78. 
Bichocrocis, 74. 
Bicliptera, 184. 
Bicotjriedons, 171. 
Bictia, 159. 

diffusa (Boerhaavia), 186. 
Bi^tarm, 192. 
digitata (Ipomoea), 183. 
dimidiata (Platylabia), 142. 
(?) (Platylabia), 143. 



diminnta (Lobopelta), 83. 

(Ponera), 83. 

Binoderos, 106. 

Biplopoda, 153, 166. 

— Bistribution of, 300. 

Biploptera, 81. 

Biptera, 88. 

Bipteracanthus, 184. 

Bipterygia, 66. 

discistnga (Pseudoepbinx), 70. 

Biscocyclina, 229-30, 253-4, 266. 

Biscocycline Orbitoidw, 283. 

discoidalis (Anchastus), 100. 

rPiezonotos), 110. 

(Rhyncholobus), 110. 

Biscorbina, 240, 252. 
dispansa (Orbitoides), 230, 243, 264. 
—^—^ (Orbitoidefli Biscocyclina), 
229-30, 264. 

(Orbitolites), 230. 



dispansuB (Lycophris), 229-30. 

dispar (Hierodula), 142, 146. 

disparilis (Cyrtacanthacris), 142, 151-2. 

dissecta (BaTaUium), 194. 

diasectom (Nepbrodiiun), 194. 

distinctus (Pholcns), 169. 

distribnta (Nola), 64. 

Bitoma, 105. 

ddeschallii (Aigiope), 169. 

BolichopodiasD, 88. 

Boloessa, 72. 

Bolomitic limestones, 266, 289. 

Bolopius, 100. 

dolosus (Melanoxanthns), 101. 

Bomestic animals, 20. 

dominicus (Charadrins), 40. 

doriflB (Camptorhinns), 113. 

Boritis, 191. 

Bragon-flies, Arrival of, 17, 302. 

Bryminae (?), 81. 

Bryophthorus, 116. 

dabia (Globigerina), 240. 

(Prionastrsea), 220. 

dubium (Opatrum), 105. 

(rnloeopbagosoma), 1 14. 

duplex (Orbitolites), 252. 
Bysderidse, 168. 
Bysozylon, 175. 



£arias, 69. 

Earthquakes in Christmas Island, 298. 

Earth-worms, 300. 

echinata (Lobophyllia)» 210. 

(Mussa), afE., 207, 209-10. 

econia (Mimeusemia), 64. 

Ectadoderus, 147-8. 

edulis (Inocarpns), 177. 

Effosse, 192. 

" Egeria,'' Visit of H.M.S., 2, 19. 
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Egeria Point, 4, 14, 16, 293. 

Miocene rocks at, 288. 

MrerisB (Ablephanis), 61, 53. 
Ehretia, 182. 
elachiata (Brenthia), 76. 
Elateridfe, 99. 
elateroides (Zooblax), 121. 
Elenaine, 193. 

ellipticam (Heptapleurom), 179. 
elongata (Vittaria), 196. 
elongatus (Pholcus), 159. 

(Smeringopus), 159, 

Elytrogonna, HI. 

Embrithes, 111. 

Emoa, 52. 

Encyocrypta, 162. 

Endotricna, 73. 

Endotrichinoe, 73. 

enganensis (Xenooeras), 118. 

enaiformis (Canavalia), 177. 

enfiifl (Ps}Ta), 150. 

Entada, 177. 

Entomophaga, 81. 

Entoria, 147. 

Eocene (POIigocene) Limestone, 226, 

271, 273, 283. 
Epacromia, 152. 
Epagoge, 78. 
Epalxiphora, 79. 
Epeira, 159-60. 
Ephestia, 72. 

epbippiger (Pontodrilus), 166. 
ephippioides (Orbitoides), 240, 261-2, 

256, 264. 
ephippium (Orbitoides), 251. 
Epicrocis, 73. 
Epilachua, 95-6. 
Epiplema, 72. 
Epipleminic, 72. 

eqmsepta (Mteandrina), 201, 212. 
Isagrostris, 193. 
Erastria, 68. 
erosa (Cosmophila), 67. 
erotns (Chffirocampa), 69. 
Erotylidae, 96. 
Erytnrina, 176. 
erythropleura (Menila), 49. 
erythropleurus (Turdus), 37, 49. 
Sspera, 173. 
esperi (Astroria), 212. 
Eucbromia, 64. 
Encnemidse, 99. 
Eugenia, sp., 178. 
Enmenida), 81. 
Emnolpidae, 124. 
Euphorbia, 187. 
Eupborbiacese, 187. 
Euploeins, 60. 

europseus (Isometrus) = maculatus, 154. 
Eutelia, 68. 



Euxestus, 96. 
Eu2ophera, 73. 
everotti (Mus), 29, 31-2. 
exaltata (Nepbrolepis), 195. 
Exanines, 122. 
ezcelsa (Pisonia), 186. 
eziguus LSgocidnus), 124. 
eximia (Clovia), 137. 
exocoeti (lulomorpba), 166. 

(Spirostreptus, Nodopyge), 



. 156. 



(Typhlops), 61, 53. 



faseialis (Zinckenia), 74. 

fasciatus (Melampus^, 58. 

fascicnlatum (Thyriaium), 196. 

Faults, 275. 

fausti (Rbabdocnemis), 113. 

Favastrea, 219. 

FaYoidea 221. 

favoidea (Amsoccenia), 207-8, 220. 

Favolus, 199. 

favosa (PociUopora), 209. 

felinus (Dermestes), 95. 

Ferns, 194. 

ferox (Solanum), 183. 

ferussacii (Miliolina), 251. 

(Quinqueloculina), 251. 

Ficufl, 189. 

Figulus, 96. 

FiBcinse, 194. 

filograna (Mcandrina), 213. 

Fimbristylis, 192. 

First inland clifP, 10. 

Geology of, 292. 

flabellatus (Tetngus), 100. 
flabelliformis (Polystictus), 198. 
flagellatus (Xenooeras), 118. 
flagelliferum (Acrosticbum), 196. 
flava (Arcyria), 200. 

(Motacilla), 48. 

flavescens (Libellula), 139. 

(Pantala), 139. 

flavicostalis (Ricania), 133. 
. (Varcia), 133. 

flavifrontalis (Ricania), 131. 
flavipalpis (Ectadoderus), 142, 147. 
flavirostris (Pbaetbon), 45. 
flavocephalus (Opbion), 82. 
Fleurya, 189. 

" Flying Fish," Visit of H.M.S., 2. 
Flying Fish Cove, 16, 294. 

beach, 8. 

cliff, Structure of, 271 et seq. 

foliosum (Iscbtemum), 192. 
Fomes, 198. 

Food plants introduced, 20. 
Foraminifera, 226. 
Forcinella, 143. 
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Forficniidie, 142. 
Formicaleo, 140. 
FonnicinaB, 81. 
Fornax, sp. (F), 99. 
fonkaeli (Coeloria), 213. 
Fossil Corals, 206. 

Mollusca, 201. 

Foflsores, 81. 

fraxinea (Ramalina), 198. 

Fregata, 42. 

Fresh-water crabs, 10, 164. 

streams, 9, 10, 283, 286. 

Frigate-bird, Habits of, 42. 
Fringing reef, 4, 295. 
Fmit-bat, Habits of, 25. 
Fruits eaten by birds, 303. 

• Means of transport of, 302-3. 

fuliginosa, var. trichura (Crocidnra). 

. 22,27. 
fuliginosns (Sorex), 27. 
fullonica (Opbideres), 67. 
fulva ? (Temnopteryx), 142, 145. 
fulYus (Phaethon), 45, 299. 
fnnebris (Amarygmus), 107. 
Fungi, 198. 
Fungida, 221. 
fuscns (Limnobsenus), 39. 
fusilinea (Cyrtacanthacris), 151-2. 



raimardi (Pontes), 224. 

Galactia, 176. 

GalleriansB, 72. 

Ghdlinago, 41 . 

Gamopetalflo, 179. 

Gannet HiU, 12. 

Gasteromycetes, 199. 

Gaudryina, 236, 266. 

Geaster, 199. 

Gecarcinus, 163. 

Gecko, 51-2. 

Geckonidffi, 51. 

genuina (Stemonitis splendens, var.), 

200. 
GeocardnidsB, 163. 
Geocarcinus, 163. 
geoffroyi (Ochthodromus), 40. 
Geology of Island, 269. 
Geometridaa, 70. 
GeometrinsB, 71. 
G^opbilidflB, 155. 
glabra (Pongamia), 177. 
glareola, 40. 
Glendinning Shoal, 1. 
Globigerina, 227, 234, 237, 240, 

260, 252-3, 255, 265-6, 273. 
Globulus (Geriopora), 229. 
(Gypsina), 229, 231-2, 

237-8, 246-7, 250, 262, 254. 
(Gypsinua), 239. 



Glyphodes, 74. 

(Phacellura), 74. 

Goniastnea, 207, 214. 

Goodenovieffi, 181. 

Gtoos, Pieter, Map by, I. 

Goshawk, Habits of, 47. 

gouldi (Pteropus), 24. 

gracilis (Psylnodes), 127. 

gramen (Textulaiia), 251. 

Graminese, 192. 

grandiflora (Ipomoea, Calonyction), 183. 

grandis (Nodosaria radicula, tet.), 

249. 

(Pisonia), 185. 

(Tectona), 184. 

granifera (Lampas), 203. 

(Ranella), 203. 

(Tutufa), 203. 

Grewia, 87. 174. 

griseigularis (Astur}, 47. 

griseomixta (Frastna), 68. 

grossepunctatum (Pentatoma), 128. 

GryllacridflB, 142, 148. 

GryUacris, 142, 148. 

GryUid©, 142, 147. 

Guepinia, 199. 

Guettarda, 180. 

Guilandina, 177. 

Guppy, Dr. H. P., 19. 

guttata (^schna), 139. 

guttatus (Anax), 139. 

GuttifersB, 172. 

gutturalis (Hirundo), 50, 302. 

Gymnodactylus, 51. 

Gymnosperms, 193. 

Gynandropsis, 171. 

Gypsina, 229, 231-2, 237-9, 241, 

246-7, 249-60, 252, 264, 266. 
Gyrocarpus, 178. 
GyrophsBua, sp., 89. 



Haddonia, 246, 249. 
Halictus, 86. 
Halimeda, 260, 289. 
habnaheirn (Acronychia), 174. 
Halobates, 129. 
Halobatidfe, 129. 
HalticidsB, 127. 
halysideta fEpagoge), 78. 
hansenii (Cnelifer), 157. 
Haplodesmus, 165. 
Haplosoma, 155. 
Harpalus, sp., 89. 
Hastula, 78. 

Healthiness of Island, 18. 
hebrsBUs (PoUstes), 85. 
Heliastraea, 215. 
heliopora (Orbicella), 217. 
Hellula, 74. 
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helveticft (Heterostegina), 229. 
Hemiptera, 136. 

Distribution of, 300. 

Hepatic, 197. 
Heptapleumm, 179. 
Hercmia, 73. 
herklotn (Astnea), 215. 

(Orbieella), 207-8, 216, 288. 

Hernandia, 187. 

Heteractitis, 319. 

Heterographis, 73. 

Hetflrogyna, 81. 

heterogyra (Meeandrina), 213. 

Heteropoda, 164, 161. 

Heterostegina, 229, 23K2, 235, 237, 

239-41, 244, 246-9, 252-5. 
Hezagonia, 199. 
Hibisciu, 173. 
Hierodttia, 142, 146-7. 
Hippoboflcidfe, 88. 
Hirneola, 199. 

hinntoB (CylindrodesmuB), 155. 
hiradinata (Sauris), 71. 
HirundinidsB, 50. 
Hirundo, 50, 302. 
hinutiu (Trichyorhyssemus), 98. 
HiateridsB, 90. 
Hololepta, 90-1. 
holophffialis (Glyphodes, Phacellura), 

74. 
Homoeosoma, 72. 
Homoptera, 127. 

Distribution of, 300. 

honesta (Ophiusa), 66. 
Hormurus, 156. 
honfieldi (Euchromia), 64. 
borteDslB (Crypto^), 154. 
hospita (AleinnoTia), 173. 
Hoya, 182. 
Hugh's Dale, 14, 288. 
hyimna (Nogodina), 134. 

(Ricania), 134. 

Hydrillodes, 68. 
Hydrophilidse, 90. 



HylsBocarcinus, 163. 
hylas 
Hymenoptera, 81. 



hylas (Cephonodes), 70. 



Distribution of, 300. 
hvpericifolia (Euphorbia), 187. 
Hyperythra, 70. 
Hyphomycetes, 200. 
Hypnum, 196. 
hjpoleucus (Tringoides), 40. 
Hypolimnas, 60, 62. 
Hyponomeutidse, 76. 

Ichneumonid®, 81. 
IdiocerusJP}, 188. 
idoneus (^xanrnes), 122. 



ignarus (^gocidnos), 124. 
imbricata (Ghelone), 64. 
imperator (Mus), 29. 
" Imp^rieuse," Annexation by 

H.M.S., 2. 
impressa (Criocerisl, 319. 
ineequalis (Orbitoioee, Lepidocyclina, 

insulffi-natalis, var.), 254. 
inoerta (Labia), 142, 144. 
incertos P (Pachyops), 115. 
incisa (CsBuognosis), 79. 
indica (Chalcophaps), 39. 

(Eleusme), 193. 

(Epilachna), 95. 

(Erythrina), 176. 

• (Glyphodes), 74. 

(Hololepta), 91. 

(Quisqualis), 178. 

(Stachytarpheta), 184. , 

indicus (Cajanus), 177. 

(Pipistreilus), 27. 

indistincta (Labia), 142, 144. 

inermipes (Cryptops), 164. 

infumatas (Ancnastus), 101. 

Inhabitants, 19. 

inhsBrens (Gj-psina), 239, 241, 252. 

inhians (Epiplema), 72. 

InocarpuB, 177. 

inophyllum (Calophyllum), 172. 

inornatus (Amarygmus), 107. 

inscitus (Rhyssemus), 97. 

Insecta, 60. 

insomnis (Myrmeleon), 140. 

insulsB-natahs (Orbitoldes, Lepido* 

cycUna), 242, 248, 251-4, 256. 
insularis (Pontodrilus), 167-8. 
insulicola, 160. 

intermedium (Nephrodium), 195. 
involva (Polytrema miniaceum, var.), 

239, 248-60. 
iphigenia (Hypolimnas), 62. 
Ipomoea, 183. 

indescens (Myrmeleon), 140. 
irioides (Polypodium), 196. 
irregularis (Orbieella), 217. 
irrorata (Porthesia), 69. 
Ischiemum, 192. 
ismene (Melanitis), 61. 
Isometrus, 154. 
Isoptera, 141. 
IssidsB, 138. 
Issus (P), 138. 
italica (Cristellaria), 227. 

(Saracenaria), 227. 

lulomorpha, 166. 



Jasminum, 181. 
Jassidse, 138. 
Jatropha, 188. 
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Java, relations with ChristmaB Island, 

296-7. 
javana (Cycas cirdnalis, var.), 193. 
javanensis (Cndrania), 1^9. 
javanica (Colubrina), 175. 

fLeucas), 186. 

(Merula), 60. 

(Paneethia), 142, 146. 

javanicum (Cleidion), 188. 

(StUbum), 200. 

javanus (Chelifer), 166-7. 

^Heteronychus), 320. 

r— (Mus), 29. 

(Phileurus), 320. 

jerdoniana (Mabouya), 62. 
Jordan! (Litocerus), 118. 
jugularis (Ardea), 41. 
juughuhni (FaToidea), 221. 
Jnnonia, 62. 
Jupiter (Charazes), 61. 

KleinboYia, 173. 
koenigii (ScsTola), 181. 

Labia, 142-3, 146. 

LabisB, 144. 

Labiatse, 186. 

Labidora, 142. 

Lacertilia, 61. 

Isevifolia (Peperomia), 186. 

IsBTigata (Grewia), 174. 

loevis (Orbitolina), 229. 

Lagoon deposits, 289. 

lagostoma (Oecarcinus), 163. 

lagostomus (Gecarcinns), 163. 

Laius, 102. 

LamiidsB, 122. 

Lampas, 202-3. 

lampas (Murex), 202. 

Lamprocystis, 64-6. 

Land-crabs, 2, 163, 300. 

Laportea, 189. 

Larentianee, 71. 

? Larrada, 84. 

Larrinse, 81. 

larvata (Planorbulina), 238, 241, 246, 

260, 264. 
Laschia, 199. 
Lasioderma, 102. 
lateralis (Demotina), 126. 
latro fBirgus), 164. 

(Cancer), 164. 

LanrinesB, 187. 

laxiflora (Laportea), 190. 

laxior (Bandia denaflora, var.), 179. 

Lecanora, 198. 

Lecidea, 198. 

leda (Melanitis), 61. 

Leea, 176. 



Legnminosee, 176. 

leiophyllom (Ischoemum folioaum, 

var.), 192. 
lemniscatus (Clovia), 137. 
Leocyma, 66. 
Lepidocyclina, 230, 236-6, 240, 242, 

244-6, 248, 260-6. 
Lepidoptera, 60. 

Phalffinae, 63. 

lepiniana (Neckera), 196. 

Leptaulax, sp., 97. 

Leptogium, 198. 

Leptopoma, 66, 68. 

Leptoria, 207, 210-11. 

lessonii (Ampbistegina), 229, 232, 

236, 237, 239-42, 244, 246-7, 

249-66. 

(Pseudorhyncbns), 142, 149. 

lethiier (Myrmeleon), 141. 

Leucas, 186. 

Leucobryum, 196. 

Leacopboea, 142, 146. 

lewis! (Tetrigns), 100. 

•libellnla, 139. 

Libellulinse, 139. 

Lichens, 197. 

lignarium (Platysoma), 91. 

lignicolus (iBrachyrhynchus), 129. 

l^niperdos (Campoaotus), 83. 

Umbata (Bocula), 66. 

Limnas, 60. 

LimnobaBnus, 39. 

Limnocarcinus, 163. 

Limonites, 41. 

Linderina, 243. 

Lindinia, 126. 

Lispinus, 90. 

List of species, 306. 

Lister, J. J., Visit of, 2. 

listen (Abutilon), 173. 

(Acrostichum), 196. 

fArenga), 60, 191. 

(Endotncha), 73. 

(Gecko), 61. 

(Heteropoda). 161-2. 

fHypolimnas), 60, 62-3. 

(Hypolimnas nerina, var.), 62. 

(Piderus), 89. 

(PartDgus), 96. 

(Phisis), 142, 149. 

(Phreatia), 190. 

(Sessinia), 108. 

(Suocinea), 66. 

Listrocelidas, 142, 149. 
lithocharis, sp., 89. 
lithothamnica (Carpentaria), 236, 238. 
Lithothamnion, 227, 231, 236, 238, 

240-3, 246-7, 250, 262-4, 266, 

266-7, 289. 
Lithyphantes, 162. 
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Litoceros, 118. 
Uttida (Sessinia), 108. 
littoralis (Prodenia], 65. 
litura (Melanoxantniu), 101-2. 
lobatula (Trancatulina), 227-8, 231, 

234, 241, 249, 266. 
lobatalus (Nautilus}, 229. 
Lobopelta, 81, 83. 
Lobophyllia, 210. 
LocufftiasB, 142, 160. 
lombocensis (Pteropus), 24-6. 
longicomis (Examnes), 122. 
longifolia (Callicarpa), 184. 
longiusculus (Lygeeus), 137. 
Lucanidffi, 96. 
lucad (Theretra), 70. 
lucidula (Premua), 186. 
lucidus (Fomes), 198. 
lunalis (Sylepta), 74. 
lunatuB (Phaseolus), 177. 
lutea (Hypenrthra), 70. 

(Lecidea), 198. 

(Pontes), aff., 207, 222. 

luteo-olivaceus (Polystictus), 199. 

lateus rMelampus), 58. 

Lycogala, 200. 

Lycophria, 229-30. 

Lycopodium, 196. 

Lygseidee, 128. 

Lygseus, 128. 

Lygosoma, 61-2. 

Lymantriadto, 69. 

lymexyloni (Dryophthorus), 116. 

Lythracea;, 178. 

mabelas (Ariophanta, Microcystis), 55. 

(Lamprocystis), 66. 

Mabouya, 52. 

Macaran^, 188. 

Maclear Deep, 1. 

macleari (Mus), 22, 30, 34-6. 

(Vadebra), 60-1. 

maclearii (Dicliptera), 184. 
macra^i (Dendrobium), 190. 
Macroglossinffi, 70. 
macrops (Pa tula), 320. 
macnlatus (Isozubtrus), 154. 
Madrepora, 210. 
MaBaudrina, 207, 212-14. 
magnifica (Astreea), 219. 

(Favastrea), 219. 

(Prionastraa), 207, 219-20. 

Maliattha, 68. 
malleata (Hololepta), 90. 
Mallophaga, 138. 
Malvaceee, 172. 
Malyastrum, 172. 
Mammalia, 22. 
Manganese nodules, 279. 



Manopora, 224. 

Mantibaria, 82. 

MantidfB, 142^ 146. 

Mantis, 82. 

Maroorella, 176. 

Marginal radiale, 35. 

marginatus (Dolopins), 100. 

marmorata (Oniscomoipha), 94. 

marmoratus (Gymnodactylus), 61. 

matema (Ophideres), 67. 

matsusbimensis (Pontodrilus), 167-8. 

maura (Xuthia), 94. 

mauritianus (Trochus), 201. 

Means by whicb new forma are intro- 
duced, 301-3. 

Measurements of skulls of Mu$, 37. 

Mecistocepbalus, 156. 

Mecopus, 113. 

mediterranensis (Planorbulina), 22 7^ 
237-8, 244, 261, 264. 

Megacbile, 87-8. 

MegacbilinsQ, 81. 

Megapentbes, 101. 

Megascolex, 170. 

Melampus, 64-6, 58. 

Melanitis, 61. 

melanoceras (Cyrtacantbacris), 152. 

melanope (Motacilla), 48. 

Melanoxantbus, 101. 

melas (Pteropus), 26. 

Melia, 174. 

MeliaceeD, 174. 

melichloros (Camponotus), 83. 

melo (Alveolina), 262, 255. 

Melotbria, 179. 

Melyridff), 102. 

membranaceum (Aspidium), 195. 

Menispermacetc, 171. 

Merula, 49, 50. 

meycri (Mus), 32. 

Micracantha, 123. 

Microcystis, 66-6. 

Micro-Lepidoptera, 7^. 

Distribution of, 300. 

Micropezidse, 88. 

Migrants, Arrival of, 299. 

Migratory birds, Arrival of, 17. 

mildredsD (Ariophanta, Microcystis), 66. 

(Lamprocystis), 66. 

Miliolina, 233-4, 236-7, 240, 242-8, 
260-2, 254. 

Miliolinoe, 245. 

Millepora, 235. 

Mimeusemia, 64. 

minahassse (Acronycbia), 174. 

miniacea (Millepora), 235. 

miniaceum (Polytrema), 236, 239^ 
241, 246, 248-50, 256. 

miniatum ^Lycogala), 200. 

minima (PnysaUs}, 183. 
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Minthea, 106. 

minutus (Dinodems), 105. 

Miocene (Orbitoidal) limestones, 16, 

271, 273, 281-2. 
misippus (Hypolimnas), 62. 

(Papilio), 62. 

modcsta (Khyparida), 125. 
modestus (Dryophthonia), 116. 
molIiBsima (Leucas), 185. 
MoUiLsca, 54. 

(fossil), 201. 

Momordica, 179. 
Moni, 1. 

monile (Goscinanca), 221. 
Monocotyledons, 190. 
Monohammus, 122. 
montagnei (Cjathus), 199. 

(Hypnum), 197. 

monticola (Anadna), 158. 
monticularis (Carpenteria), 235, 238, 

247, 250, 252, 254-5. 
Montipora, 207, 209, 224. 
Morinda, 180. 
Mono, 89. 

mono (Chelisoches), 143. 
morpheas (Fonnicaleo), 140. 
morsicans (Scolopendra), 154. 
Mosses, 196. 
Motacilla, 48. 
Motacillidse, 48. 
mouhoti (Leptopoma), 58. 
mucronata (Melothria), 179. 
muelleri (Mus), 32. 
mulmeinensis (Cyclosa), 160. 

(Epeira), 160. 

(Epeira, Cyclosa), 160. 

Murex, 202. 

Munay, Sir John, 3, 19. 
Mnn'ay Hill, 4, 289, 292. 
murrayana (Iiaportea), 189. 

(Orbitoides, Lepidocyclina), 

252-3. 

mnnayi (Anisococnia), 207, 220. 

(Chelifer), 156-7. 

(Labia), 142-3. 

(Orbicella), 207, 215, 286. 

(Pipistrellus), 26. 

(Tetriffus), 100. 

Mus, 22, 28, 32. 
Mus macleari, Allies of, 31-2. 
Muscidse, 88. 
Mussa, 207, 209-10. ' 
Mycetophilidfle, 88. 
Mycetozoa, 200. 
mydas (Chelone), 54. 
MyristiciYonis, 299, 302, 319. 
Mynneleon, 140. 
Mynneleonidse, 140. 
MyrsinesB, 181. 
Myrtacese, 178. 



Nacaduba, 60, 63. 

nannodes (Herculia), 73. 

Narcisa, 93. 

Nassa, 204. 

natalis (Ariadna), 168. 

(Astur), 46. 

(Chalcophaps), 39. 

(CoUocalia), 48. 

(Hylseoearcinus), 163. 

(Nmox), 47. 

(Ptero^us), 22-3. 

(Urospizias), 46. 

(Zosterops), 49. 

nativitatis (Cryptocarya), 187. 

(Epilachna), 96. 

(Lygosoma), 51-2. 

(Monohammus), 122. 

(Mus), 22, 28, 33^6, 37. 

(Pittosporum), 171. 

fSaprosma), 180. 

(Xenoceras), 118. 

nauticus (Araneus), 162. 
Nautilus, 227-8. 
Neckera, 196. 
neglecta (Conrocalia), 48. 
neodispansa (Orbitoides), 240. 

(Orbitoides, Lepidocyclina), 

235, 245, 252. 
Neoptinus, 102-3. 
Xepnilia, 160. 
Nephrodium, 194-5. 
Nephrolepis, 195. 
nerina (Hypolimnas), 60, 62. 
Neuroptera, 139. 
nicobaricus (Pteropus), 24. 
nidus (Asplenium), 194. 
ni^errimalis (Zinckenia), 73. 
Nigilgia, 77. 

nigricome (Cyrtacanthacris), 152. 
nigricomis (Labidura), 142. 
nigritarsiB (Apomecyna), 123. 

(XephUia), 160. 

nigrum (Ceresium), 121-2. 

niloticus (Arvicanthus), 36. 

nimbella (HomcDosoma), 72. 

Ninox, 47. 

Nirmus, 138. 

niruri (Phyllanthus), 187. 

nitens (^thus), 127. 

nitida (Spiroloculina), 233, 252. 

nitidula (Scelodonta), 126. 

NiUdulidH3, 92. 

nivescens (Megachile), 88. 

Noctuida}, 65. 

nodiflora (Synedrella), 181. 

Nodosaria, 249. 

Nogodina, 134. 

Nofa, 64. 

normani (Ariophanta, Microcystis), 66» 

(Lamprocystis), 65-6. 
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29orth-East Point, 4, 14, 16, 293>4. 

Miocene rocki at, 287. 

North-Weet Point, 9, 14. 
Xotogonia, 81, 84. 
Numenios, 40. 
Xummnlites, 273, 297. 
Xyctaeioese, 185. 
Nyctobates, 106. 
XymphalidsB, 60. 
Nymphalinse, 61. 



•obeliMUs (Tectus), 202. 

(Trochofl), 202. 

oblonga (Miolioa), 234. 
obecunuB (Rhabdocnemis), 113. 
Ocean-current, 302. 
OchrocarpuB, 172. 
4)chrosia, 182. 
OcbtbiphilidoB, 88. 
Ochtb(Miromnfl, 40. 
-octo (Amyna), 66. 
Octoblepbanim, 196. 
Ocypoda, 164. 
Ocypodida;, 164. 
4Kiiosam (Platysoma), 91. 
odollam (Cerbera), 182. 
Odonata, 139. 
Odynerus, 81, 84. 
(Eaemeridffl, 107. 
Oleaoese, 181. 
Olenecamptus, 122. 
olivacea (Tarache), 69. 
Oniscomorpba, 93-4. 
Oosomides, 111. 
oparanus (Bulimus), 67. 

(Opeas), 67. 

Opatrom, 106. 

Opeas, 64, 67. 

Operculina, 229. 

Ophideres, 67. 

Opbidia, 63. 

Opbion, 81-2. 

Opbioninffi, 81. 

Ophiusa, 66. 

Oplismenus, 193. 

optivata (Craspedia), 71. 

Orbicella, 207-8, 216-16, 218-19, 

286, 288. 
orbiculatus (Aspidipbonis), 104. 
Orbitoides, 229-30, 232-3, 23^^, 

238, 240, 242-6, 248, 250-6, 292. 

dispansa in Java, 297. 

Orbitolina, 229. 
Orbitolites, 262. 
Orbitulites, 230. 
Orbulina, 240. 
OrcbidesB, 190. 
Or^a, 69. 
orientalis (Glareola), 40. 



orientalis (Morio), 89. 

(Om), 142, 160. 

(Pnmnia ?), 160. 

(SteUdota), 92. 

orites (Cbelifer), 167. 
omaticorniB (Simaetbifl), 77. 
Ortalidfe, 88. 
Ortbomorpha, 166. 
Ortboptera, 141-2. 

, Difltribntion of, 300. 

Orycbodes, 117. 

Osteology of Mub nativitatis and 

M. macleaii, 34. 
OtiorrbpicbinsB, 108. 
ovalifohum (Panicum), 193. 
ovalifolius (Ocbrocarpus), 172. 
OTata (Anisomeles^, 185. 
oviffera (Hemandia), 187. 
Owl, Habits of, 47. 
Oxya, 142, 15u. 
oxyacantbella, 77. 
Oxycbirota, 75. 
Oxychirotido), 75. 
Oxyopee, 1G2. 
Oxypleura, 128. 



pacbydenna (Globigerina), 237. 
Pacbyop8(?), 116. 
pachypufl (Pipistrellus), 27. 
Paederus, 89. 
pagodalis (Tectus), 201. 
Paiagonite tuf s, 278-9, 286, 287. 
Palmae, 191. 
Palonis, 106. 
Panaretus, 162. 
Pancblora (Leucopboea), 146. 
Pancbor&n, 9, 286. 
Pandanacese, 191. 
Pandanus, 60, 191. 
Pauestbia, 142, 146. 
paniculatus (Celastrus), 176. 
Panicum, 192. 

(EfPusae), 192. 

Pannaria, 197. 

panorproformis (Ricania), 134-6. 

Pantaia, 139. 

Papilio, 60, 62. 

papillosa (Rotalia), 238. 

papyracea (Orbitoides), 236, 246, 252. 

Paradesmus, 155. 

paradoxa (Oxyebirota), 75. 

ParsDgus, 96. 

Paramecosoma, 95. 

Paranobium, 104. 

parki (Euxestus) 96. 

Parmeiia, 197. 

Paromalus, sp., 91. 

parryi (Tetrigus), 100. 

parriflorus (Convolvulus), 183. 
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parmlam (Trichomanes}! 194. 
parYulus (Xyleborns), 117. 
parvus (Neoptinus), 103. 
Paasalidse, 97. 
FaflBerifonnes, 48. 
patellifera (Hierodula), 146. 

?itrueli8 (Teiias), 60, 63. 
atola, 320. 
patula (AcanthastrsMi), 207, 218. 

(Orbicella^, 218-19. 

pancidentata (Acanthastrsea patula, 

var.), 207, 218. 
Panrostauria, 132-3. 
pavonacella (Brenthia^, 76. 
pectinata (Mffiandriiia)i 214. 

(Phisis), 160. 

pedata (Cissus)! 176. 
Pedfites, 36-6. 
Pedicellaria, 171. 
pedunculata (Colubrma), 176. 

(Procris), 190. 

Pelecaniformee, 42. 
pelladda (Ricania), 136. 
peltata (Hernandia), 187. 

(Ipomoea), 183. 

PemphiB, 88, 178. 

pentaphylla (Gynandropflis), 171. 

(Pedicellaria), 171. 

Pentatoma, 128. 

Pentatomida), 137. 

Peperomia, 186. 

Percentage of peculiar flpecies, 299. 

perforans (Tomicus), 116. 

(Xyleborua), 116. 

Perforata, 222. 
PerichiBta, 168-9. 
Periplanela, 142, 146. 
perplexa (Pterolophia), 123. 
pes-caprsD (Ipomoea), 183. 
petilia (Limnas), 60. 

(PapUio), 60. 

Phacellura, 74. 

Phaethon, 46, 299. 

Phaethontes, 46. 

Phaneropteridae, 142, 160. 

Phaseolus, 177. 

Phasmidffi, 142, 147. 

Phileurus, 320. 

philippensiB (Examnea), 122. 

Philonthus, sp., 89. 

PMsis, 142, 149. 

phlegmaria (Lycopodium), 196. 

Phloeophagosoma, 114. 

phoenicuruB (Phaethon), 46. 

PholcidflB, 169. 

PholcuB, 169. 

Phosphate deposits, DiscoTery of, 19. 

of alumina and iron, 271, 



291. 



of lime, 271, 289-91. 



Phosphate Hill, 12, 14, 289. 

Phreatia, 190. 

phrygia (Leptoria), 207, 210-11. 

(Madrepora), 210. 

Phycitinie, 72. 

Phycodes, 77. 

PhyUanthus, 187. 

phyllocarpum (Leptogium), 198. 

Phyllodromia, 142, 146. 

Physalis, 188. 

Physcia, 197. 

piceus (Alphitobius), 106. 

picta (Physcia), 197. 

pictula (Bidis), 137. 

PiezonotuB, 110-11. 

"Pigot," Visitof the, 2. 

pilarus (Tinoporus), 229. 

pilulifera (Euphorbia), 187. 

Piperaceas, 186. 

Pipistrellus, 26. 

piscatrix (Sula), 46. 

Pisonia, 186. 

Pittoeporeie, 171. 

Pittospomm, 171. 

Placentnla, 228. 

plagiatufl (litooerus), 118-19. 

Planipennia, 140. 

Planispirina, 242. 

Planorbulina, 227, 234, 237-8, 241, 

244, 246, 249-61, 264, 266. 
Plants introduced by man, 803. 
Platylabia, 142-3. 
platyphylla (Boehmeria), 190. 
Platypus, 116. 
Platysoma, 91. 
Plecanium, 231. 
pleiades (Orbicella), 207, 216. 
plena (Nogodina), 136. 
plumosa (Eragrostris), 193. 
plumulosum (Thuidium), 197. 
Pocillopora, 207, 209. 
Pocilloporidae, 209. 
Pcecilopsaltria, 130. 
poeyi (Strongylosoma), 166. 
Polistes, 81, 86. 
polita (Oxypleura), 128. 

(Shoguna), 92. 

polygramma (Hexagonia), 199. 

polymorphum (Nephrodium), 196. 

Polypetalae, 171. 

polyphemus (Odynenis), 84. 

Polypodium, 196. 

Polyporus, 198. 

Polystictus, 198-9. 

Polytrema, 236, 239, 241, 246, 24^-60, 

266, 266, 268. 
pomona (Psyra), 142, 160. 
Ponera, 83. 
Pongamia, 177. 
Pontodrilus, 166-8. 
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PoriteB, 207, 222-4, 296. 

in sea cliff, 296. 

Foritids, 222. 
Porthesia, 69. 
Pofidbility of former anion with Jets, 

297. 
poethuma (Perichmta), 170. 
postica (Orgyia), 69. 
posticum (Paranobium), 104. 
praheliopora (Orbicella), 207, 216-17. 
Pnepollex, 35. 
Premna, 186. 
Prevailing winds, 17. 
Primnia (?), 160. 
princeps (Halobates), 129. 
Frinobius, 120. 
Prionastrsea, 207, 219-20. 
Prionidffi, 120. 
proaYUs (Halobates), 129. 
Procris, 190. 
Proctotrypidffi, 81. 
Prodenia, 66. 
Prometopia, 92. 
proserpina (Hypolimnas), 62-3. 
Prosoplus, 123. 
prostrata (Ruellia), 184. 
Protffitia, 98. 
proteus? (Halictus), 86-7. 
Psammoecus, 96. 
PseudocorylopbidjB, 96. 
Pseudorhyncnus, 142, 149. 
Pseudoscorpiones, 166. 
Pseudosphmx, 70. 
PsyUiodes, 127. 
Psyra, 142, 160. 
Pterolopbia, 123. 
Pterophoridae, 76. 
Pteropas, 22-3. 
I^tinidae, 102. 
Ptinides, 103. 
Ptychantbus, 197. 
puoescens (Boerbaaria diffusa, var.), 

186. 
pnerpera (Venus), 206. 
])ulcbe]la (Deiopeia), 64. 
Pullenia, 231. 
pulverea (Porthesia), 69. 
Polvinula, 228. 

Pulyinnlina, 228, 231, 238, 264. 
pumilis (Gecko), 62. 
punctata (Dendroneura), 80. 
punctatus (Idiocerus P), 138. 
punctifrons (Bidis), 137. 
pnpoides (Gaudryina), 236. 
pygmsea (Bolivina), 231. 
Pyralidffi, 72. 
Pyralidina, 76. 
PyralinsB, 73. 
Pyramidea, 201. 
Pyramis, 201. 



pyramis (Tectus), 202. 

(Trocbus), 202. 

PyranstinsB, 73. 
pyrrbus (Charazes), 61. 
Pythia, 66, 68. 
Pyxine, 197. 

quadrangularis (Orbicella), aff., 207, 

216. 
quadricome (Toxical^), 106. 
qoadrimaculata (Prometopia), 92. 
quadrimaculatum (Ceresium), 121. 
Guadriquadra (Cosmoclostis), 76. 
(iuinqueloculina, 236, 260-1. 
Quisqualis, 178. 

racemosa (Barringtonia), 178. 

(Tiliacora), 171. 

radicnla (Nodosaria), 249. 

Rainfall, 17, 18. 

Ramalina, 198. 

ramosa (Nepbrolepis), 196. 

Randia, 179. 

Ranella, 203. 

«* Redpole,'* Visit of H.M.S., 3. 

refulgens (Cibicides), 261. 

(Truncatulina), 231, 261. 

reinwardti (Ar^ope), 169. 

(Epeira), 169. 

Remiisatia, 192. 

repanda (Placentnla), 228. 

(PulTinula), 228. 

(Pulvinulina), 228, 231, 238, 

264. 

(Rotalia), 228. 



repandus (Nautilus), 228. 
repens (Cissus), 176. 
retiformis (Astra;a), 214. 

(Goniastraea), 207, 214. 

retusa (Ficus), 189. 

revolutum (Tracbymitrium), 196. 

rex (Mus), 29. 

Rbabdocnemis, 113. 

Rbamnaceffi, 176. 

Rbopalocera, 60. 

Rbyncbolobus, 108-9. 

Rbyncoli, 116. 

Rbyparida, 124, 126. 

Rbyssemus, 97. 

Ricania, 131. 

Ricaniidffi, 131. 

Ridley, H. N., Visit of, 3 

Robber-crab, 164. 

Ross Hill, 289. 

rossi (Figulus), 96. 

(Peperomia), 186. 

(Rbyncbolobus), 109 

(Rbyparida), 124. 

Rotalia, 228, 232, 238, 241, 247, 
254-6. 
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rotulata (Oristellaria), 227. 
rotundata (Labia), 145. 
rotundifolia, 173. 
rotundipennis (Megacliile), 87. 
ruber (Stronffylodon), 176. 
mbesceiLB (Claoxylon), 188. 
KnbiacesB, 179. 
rubiginosa (Paimaria), 197. 
rubrescens ^rachyrhynclius], 129. 
rubricans (Thermesia), 67. 
rubricauda (Phaetbon), 45. 
mdendifl (Flearya), 189. 
Kaellia, 184. 
ruficollis (Limonites), 41. 
rufostriata (Epacromia), 152. 
rufotestacea (Sboguna), 93. 
mfoTaria (Gryllacris), 148. 
nigicolUs (Ditoma), 105. 

(Mintbea), 106. 

rugosa (Textularia), 231, 237-8, 

241-3, 249, 261-2. 
rugosum (Plecanium), 231. 
Rnpertia, 238, 246, 254. 
Rutacese, 174. 
Saccolabinm, 191. 
sacra (Demiegretta), 41. 
Sago-palms, 287. 
salaminia (Opbideres), 67. 
sarobac (Jasminum), 181. 
sambucina (Leea), 176. 
Hanguinalis (Dlgitaria), 192. 
sanguineus (rolystictus), 199. 
Sapindacese, 176. 
Sapotaceffi, 181. 
Saprosma, 180. 
Saracenaria, 227. 
ttarawakensis (Termes), 141. 
Sarcocbilus, 191. 
Satyrinse, 61. 
8auris, 71. 

»axopbila (Fious), 189. 
ScsBYola, 88, 181. 
Hcandens (£tada), 177. 
searabffius (PytMa), 58. 
Scelodonta, 126. 
Scbizophyllum, 198. 
scbroetenana (Rotalia), 228, 232, 237, 

241, 247, 254^. 
Scincidfe, 52. 
Sciunu, 35. 
Scolopendra, 154. 
Scolytidffi, 116. 
Scorpio, 156. 
Scorpiones, 156. 
fiooteila (Ephestia), 72. 
scotozonea (Boarmia), 71. 
ScynmuB, sp., 96. 
Sea cliff, 6, 294-5. 
Helenampha (Amyna), 65. 
semiasperatus (Bradymenu), 106. 



semigranosa (Ranella,) 203. 

eeminitidus (Bradymerus), 106. 

sepulchralis (Yadebra), 61. 

Serpula, 247. 

semrostris (Orychodes), 118. 

serra (Opbiusa), 66. 

serrata (Paramecosoma), 95. 

Sessinia, 107. 

Sboguna, 92. 

Shore cliff and terrace, 294. 

terrace, 9. 

siamea (Cassia), 177. 
Sideroxylon, 181. 
Sidney's Dale, 14, 283, 295. 
Sigmoilina, 242. 
sipnifera (Maliattha), 68. 
Sunaethis, 77. 
similata (Minthea), 105. 
simplex (Ceresium), 122. 

(Chrrsodema), 99. 

sinensis ^CoBloria), aff., 213. 
singhalella (Heterographia), 73. 
Slipping of beds of limestone round 

Island, 14, 16, 281, 296. 
Smeringopus, 159. 
Smith Point, 5, 293. 
snellemanii (Aiiadna), 158. 
SoU, 19, 291. 
Solanacese, 183. 
Solanum, 183. 
solida (Davallia), 194. 
Bolidula (Succinea), 56. 
solidus (Platypus), 116. 
solitaria (Succinea), 56. 
Sorex, 27. 

South Point, 4, 288. 
SparassidsB, 161. 
sparassoides (Gnepinia), 199. 
speciosa (Guettarda), 180. 
spectabiliis (Blumea), 181. 
speluncse (Davallium), 194. 
Spheeroidina, 231. 
Sphenophorus, 113. 
Sphingidae, 69. 
Sphingina;, 70. 
Spiroloculina, 233, 242-3, 248, 250, 

252. 
Spirostreptus (Nodopyge), 156. 
splendens (Stemonitis), 104, 200. 
Sponia, 188. 

squarrosuB (Ptychanthus), 197. 
stabilis (Rnpertia), 254. 
Stachytarpheta, 184. 
st&li (Anisolabis), 142-3. 

(Forcinella), 143. 

Staphylinida}, 89. 
Steep Point, 6, 16, 287. 
Stelidota, 92. 
stellata (Orbitoides), 253. 
Stemonitis, 104, 200. 
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Stenogyra (Opeas), 67. 

etenura (Gkllinago), 41. 

Sterculiaceffi, 173. 

Sticky fruits, 303. 

Stictoptera, 68. 

Stilbum, 200. 

stilpnoides (CUtomntis), 142, 147. 

stilpnuB (Clitumnas), 147. 

stoudus (Anous), 39. 

Storms, 17, 301. 

strangalatuB (Trochorhopaliu), 113. 

(Sphenophoms), 113. 

Stratiomyidie, 88. 

striata (Shoguna), 93. 

strigatuB (Bothrideres), 94. 

strigosa (MsBandrina), 213. 

StroDgylodon, 176. 

Strongylosoma, 156. 

Strongylosomidffi, 165. 

strubem (Haplosoma), 156. 

Structure of central nucleus of Christ- 
mas Island, 271. 

snbarmata (Labia P), 142, 144. 

Bubcordata (Cordia), 182. 

subcostatus (Dermestes), 96. 

subrotunda (Miliolina), 233. 

subrotnndum (Vermiculum), 233. 

submfescens (Lygcous), 128. 

sttbula (AchatinaT, 57. 

(Bulimus), 57. 

(Opeas), 64, 67. 

(Stenogyra, Opeas), 67- 

subviridis (Nogodina)*, 136. 

Sucdnea, 66. 

suediata (Pyxine), 197. 

Sula, 44, 299. 

sula (Sula), 44. 

sulcicoliis (Fi^us), 97. 

Sumatra, Orbitoides of, 297. 

sumatranus (Chelifer), 167. 

sumatrensis (Orbitoides), 244, 252, 
266. 

- (Orbitoides, Lepidocyclina), 
204, 246, 252-3. 

sundaicum (Sideroxylon), 181. 
Bupellectilium (Blatta), 146. 

(Phyllodromia), 142. 

? (Phvllodromia), 146. 

suralis (Glyphoaes), 74. 
surinameDsis (Leucophosa), 142, 146. 
(ranchlora, Leucophcca), 

146. 
surusalis (pichocrocis), 74. 
suturale (rlatysoma), 91. 
Buturalis (Cossonus), 114. 
Syctodes, 169. 
Syctodidse, 159. 
Sylepta, 74. 
Synedrella, 181. 
Syntomidae, 64. 



syrmaticum (Nephrodium), 194. 
oyipindse, 88. 



tabulata (Heliastrsea), 216. 
tanarius (Macaranga), 188. 
Tarache, 69. 
Teotona, 184. 
Tectus, 201-2. 
Temnopteryx, 142, 146. 
Temperature, 17. 
Teneorionids), 106. 
tenuepunctata (Psylliodes), 127. 
tenuinora (Oalactia), 176. 
tenuis (Daedalea), 199. 

(Lepttoria), 210-11. 

(Pipistrellus), 27. 

Terebrantia, 81. 

Terias, 60, 68. 

Tennes, 141. 

Terminalia, 177. 

TermitidaB, 141. 

Tertiary limestones in the Azores, 296«.. 

tessellata (Gryllacris), 148. 

testacea (Lasioderma), 102. 

testaceus (Bostrichus), 116. 

(Bythoscopus), 138. 

Tetrigus, 99. 

Textularia, 231, 287-8, 241-8, 247,. 

249, 261-2. 
Thalassochelys, 64. 
Thalassodes, 71. 

Theories of atoll formation, 209. 
Theretra, 70. 
Thermesia, 67. 
Thuidium, 197. 
Thyridium, 196. 
tibialis (Laius), 102. 

(Leocyma), 66. 

Tiliacee, 173. 
tiliaceus (Hibiscus), 173. 
Tiliacora, 171. 
timoriensis (Leptaulax), 97. 
tinctorum (Parmelia), 197. 
Tineidse, 80. 
Tineina, 76. 
Tinoporus, 229. 
Tipulidee, 88. 
Tomicus, 116. 

torresiensis (Haddonia),249. 
Tortricidse, 78. 
Tortricomorpha, 78. 
Toumefortia, 182. 
Toxicum, 106. 
Trachychemes, 166. 
Trachymitrium, 196. 
Trachyte, 275-6, 285. 
Trade-wind, 301. 
Trechu8(?}, 89. 
Trees of shore terrace, 9. 
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tricarinata (Miliolina), 245. 

(Trilocolina), 245. 

tricboloma (Trichosc7pha)i 200. 
Trichomanefl, 194. 
Trichoscypha, 200. 

trichura fCrocidura f[iligino6a,Tar.), 27. 
TrichyorhyBsemufl, 98. 
tricuspidatnm (MalTastnun), 172. 
trifasciata (Epeira), 159. 
trifoliolata (Acronychia), 174. 
trigonula (MilioliDa), 243, 245, 247, 

252. 
Triloculina, 245. 
Tringoides, 40. 
Trithemis, 189. 
trivialiB (Libellttla), 139. 

(Trithemia), 139. 

Trochammina, 231. 

TrochorhopaloB, 113. 

Trochus, 201-2. 

Trogositidffi, 92. 

Tropic-bird, 45-6. 

Tnincatella, 55, 59. 

TnincataHna, 227-8, 231, 234, 241, 

249, 261, 255-6, 265-6. 
tnmcatum (Nephrodiam), 195. 
tuberculosa (Manopora), 224. 
tuberosa (Rotalia), 228. 
Turbo, 203. 
Turdidfe, 49. 
Turdus, 37, 49. 
Tutufa, 202-3. 
TypblopidsB, 53. 
Typhlops, 51, 53. 

Ugyope, 137. 
unoalis (Hellula), 74. 
undosa (Miliolina), 236. 
UD^riana (Truncatulina), 255. 
UDicolor (Bytboscopus), 138. 

(Cyrtophora), 160. 

uniTenui (Orbulina), 240. 
Upper clifis, 11. 

and terraces, Geology of, 

291. 

UraniadsB, 72. 
Urospizias, 46. 
Urticacese, 188. 
utriculari8(Carpenteria),241, 247, 250, 

254-5. 
Uvigerina, 234. 

Vadebra, 60-1. 
va^vitta (Dipterygia), 65. 
yafida (Tnincatella), 59. 
Valleys od west coast, 283. 
vareia, 131. 



varia (Lecanora), 198. 
variabilis (Gryllacris), 148. 
Tariegatus (Numenius), 40. 
Tariipennis (Gossonus), 114. 
venatoria (Heteropoda), 154, 161-2. 
Venus, 204-5. 
venusta (Dictus), 169. 

fSyctodes, Dictus), 159. 

veraria (Thalassodes), 71. 
veratrifolia (Corymbis), 191. 
verbeeki (Orbitoides), 235, 262. 

(Orbitoides, Lepidocyclina), 

245, 250, 252-3, 256. 
Verbenaceffi, 184. 
Vermes, 166. 
Vermiculum, 233. 
yerrucosa (VenusJ, 204. 
yesicularis (Gypsina), 229. 
VespidsB, 81. 

yezulifera (Hydrillodes), 68. 
vicarius (Paradesmus), 155. 
yicinus (Halictus), 86. 
yigU (GbsBrocampa), 70. 
yiUida (Junonia), 62. 

(Papilio), 62. 

yillosus (Cvlindrodesmus), 155. 
yitiensis (Cosmopbila), 67. 
yitifolius (Hibiscus), 173. 
Vittaria, 195. 

yittatus (Rhyncholobus), 110. 
yiyipara (Remusatia), 192. 
yriesianus (Hibiscus), 173. 
vulgaris (Sciurus), 35. 

Water-borne seeds, 303. 

Wedelia, 181. 

West White Beach, 6, 292. 

Wharton, Rear- Admiral Sir W. J. L., 

Account of Island by, 3. 
Wharton Deep, 1. 
whartoni (Caipophaga), 37. 
wij^htiana (Acalyph^, 188. 
Wuid-bome seeds, 302. 
woodmasoniana (Assiminea), 59. 

xanthopterus (Ectadoderus), 148. 
xanthopus (Polystictus), 198. 
xanthurus (Mus), 32. 
Xenoceras, 118. 
Xuthia, 94. 
Xyleborus, 116. 
Xysticus, 162. 

Zinckenia, 73. 
Zooblax, 121. 
ZosteropidflB, 49. 
Zosterops, 49. 
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EXPLANATION OF PLATES. 



PLATE I. 
Pteropus natalis, Thomas. Adult male. (p. 23.) 
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PLATE II. 
Mu» nativitatiif Thomaa. Adult male, (pu 28.) 



PLATE II {bis). 



Mas macfean, Thomas. Figs. 1, 3, 6, 7, 8. \ Cn ^4 ^ 
Mils nativitatis^ Thomas. Figs. 2, 4, 6, 9, 10. J 

Figs. 1 and 2, cranium from above ; Figs. 3 and 4, from below ; 
Figs. 5 and 6, side view with lower jaw ; Figs. 7-9, right 
upper molar series ; Figs. 8 and 10, right lower molar series. 

Figs. 7-10 X 4 ; the others natural size. 
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Skulls and Teeth of Afus macleari and Mus nativitatis. 



PLATE III. 
Phaethon fulvusf Braudt. (p. 45.) 



PLATE IV. 

Ninox nataliSf Lister, (p. 47. ) 
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PLATE V. 
Astur natalia (Lister), (p. 46.) 



xalalig. Liala-.ap. 



PLATE VI. 
Zosterops natcdu^ Lister, (p. 49. ) 



Zcstercps natalis, LUla; 



PLATE VII. 
Reptilia. 



Fig. 1. Oecho listeria Bouleuger. (p. 51.) 

Figs. 2, 2a, 26. Lygosoma nativitaiis, Boulenger. (p. 52.) 

Figs. 3, 3a, 36. Ablepharus egerioe^ Boulenger. (p. 53.) 
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PLATE VIII. 

Land Shells. 

Figs. 1~3. Lamprocystis normani (Smith), (p. 55.) 
Fio. 4. Lamprocystis mabelcs (Smith), (p. 55.) 
Figs. 5-7. Lamprocystis mildredas (Smith), (p. 66.) 
Figs. 8, 9. Sitccinea solidiUa, Pfeiffer. (p. 56.) 
Figs. 10, 11. Sucdnea solitaria, Smith, (p. 56.) 
Figs. 12, 13. Sucdnea listeria Smith, (p. 57.) 
Fig. 14. Opeas subula (Pfeiffer). (p. 57.) 
Fig. 15. Pythia acarabixiLs (Linn.), (p. 58.) 
Fig. 16. Mdampus luteus (Quoy & Qaimard). (p. 58.) 
Fig. 17. Melampus fcuoiatus (Deshayes). (p. 58.) 
Fig. 18. Melampiu castanetu (Mlihlfeldt). (p. 58.) 
Figs. 19, 20. Leptopoma nwuhotij Pfeiffer, var. (p. 58.) 
Figs. 21, 22. Truncatdla valida, Pfeiffer. (p. 59.) 
Fig. 23. Assiminea andrewsiana^ D.Bp. (p. 59.) 
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PLATE IX. 

Lepidoptera. 

FiOB. 1, la. BomUa limhatay Butler, (p. 66.) 

Fig. 2. EpipUma inhians, Warr. (p. 72.) 

Fig. 3. Endotricha listen, Butler, (p. 73.) 

Fig. 4. Boarmia scotozonea, HsLmpaon, sp.n. (p. 71.) 

Fig. 5. Erastria griseoniixta, Hampeon, sp.n. (p. 68.) 

Fig. 6. Hydrillodes vexillifera, Hampson, sp.n. (p. 68.) 

Fig. 7. Mimeusemia ecmiia^ HampsoD, sp.ii. (p. 64.) 

Fig. 8. Charaxes andrewsi, Butler, sp.n. (p. 61.) 

Fig. 9. Portkesia pulverea^ Hampson, sp.n. (p. 69.) 

Fig. 10. Zinchenia nigerrimcdis, Hampson, 8p.n. (p. 73.) 

Fig. 11. Oli/phodes {Phacdlura) holophcecdis, Hampson, sp.n. (p. 74.) 

Fig. 12. CosmophUa vitiensis, Butler, (p. 67.) 

Fig. 13. Ephestia scotelUij Hampson, sp.n. (p. 72.) 

Fig. 14. Dichocrocis auritincta^ Butler, sp.n. (p. 74.) 

Fig. 15. Boarmia scotozonea, Butler, (p. 71.) 
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PLATE X. 

COLEOPTBRA. 

Fio. I. Pcederus listeria Qahan, sp.n. (p. 89.) 

Fio. 2. Oniicomorpha marmortUOy ArroWy sp.n. (p. 94.) 

Fio. 3. Bothrideres gtrigatusy Arrow, 8p.n. (p. 94.) 

Fio. 4. Lcdus tibialis^ Gahan, 8p.n. (p. 102.) 

Fia. 6. ProtcBtia andrew$i, Qahan, Bp.n. (p. 98.) 

Fia. 6. Epilaohna nativiuuisy Arrow, 8p.n. (p. 95.) 

Fio. 7. Megapenthes andrewsi, Watorhouae, Bp.n. (p. 101.) 

Fio. 8. Chrytobothris andretoti, Waterhouse, sp.iL (p. 99.) 

Fio. 9. Paranobium pasHcuniy Gahan, sp.n. (p. 104.) 

Fio. 10. Neoptinus parvus^ Qahan, sp.n. (p. 103.) 

Fio. 10a. Neoptinus parvus^ Ghthan, sp.n. Abdomen, (p. 103.) 
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PLATE XI. 

COLBOPTERA. 

Fig. 1. Paropgus listeria Qah&n. g, (p. 96.) 

Fig. 2. Paragus listeria Gahan. $. (p. 96.) 

Fig. 3. Prinohiua coxaliBy Gahan, sp.n. (p. 120.) 

Fig. 4. jEgocidmu exiffuus, Qahan, sp.n. (p. 124) 

Fig. 6. Pterolopkia perplexa^ Gahan. (p. 123.) 

Fig. 6. Rhyneholobus tittcUus, Gahan, sp.n. (p. 110.) 

Fig. 7. Rhyncholobtu rossi, Gahan, sp.n. S» (p. 109.) 

Fig. 8. Rkynchol6bu8 ro^si, Gahan, sp.n. $. (p. 109.) 
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PLATE XII. 

Ortuoptera. 

FiQ. 1. Clitumnus stilpnoides^ Kirby. (p. 147.) 
Fig. 2. Labidura nigricornisy Kirby. $. (p. 142.) 
Fig. 3. Labidura nigricomU^ Kirby. ?. (p. 142.) 
Fig. 4. Labia indistincta^ Kirby, sp.D. (p. ] 44.) 
Fig. 5. Labia incerta, Kirby, sp.D. (p. 144 ) 
Fig. 6. Labia murrayiy Kirby, sp.n. $. (p. 143.) 
Fig. 7. Labia (?) svbamuUa, Kirby, sp.n. (p. 144.) 



S.M.CHRiSTMAB 1?, 




ICHomikii-Fiii: 



Orthoptera 



PLATE XIII. 

Orthoptera. 

Fig. 1. Oxifa orierUalU, Kirby. Dark form. (p. 150.) 

Fio. 2. EpcuTomia mfastriata, Kirbj. (p. 162.) 

Fig. 3. Ectadodenu flampalpiSf Kirby, sp.n. $. (p. 147.) 

Fig. 4. EctadodenuJlavipalpiSy Eirby, sp.n. $. (p. 147.) 

Fig. 6. Labia murrayi^ Kirby. S. (p. 143.) 

Fig. 6. Pkisis listeria Kirby. (p. 149.) 
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PLATE XIV. 

Orthoptbba, Nburoptbra, and Htmenofteba. 

Fig. 1. Otyllacris rufovaria^ Kirby. (p. 148.) 
Fig. 2. Oxya orientaliSy Eirby. Typical form. (p. 150.) 
Fig. 3. FormiecUeo morphetu, Kirby, sp.n. (p. 140.) 
Fig. 4. MyrmeUon mdeioen», Kirby, sp.D. (p. 140.) 
Figb. 6, 5a. MarUibaria anomala^ Kirby, Bp.n. (p. 82.) 
Fig. 6. LobopeUa diminuta (Smith). 9. (p. 83.) 
Fig. 7. LobopeUa cUminuta (Smith). }. (p. 83.) 
Fig. 8. Halietui aiidrewn^ Kirby, Bp.n. (p. 86.) 
Fig. 9. Ealictut binffkami, Kirby, Bp.ii. (p. 86.) 
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PLATE XV. 

HOMOPTBRA AND HeMIPTERA. 

Fio. 1. ^thua niterUy Kirby, sp.n. (p. 127.) 

Fio. 2. Pentatoma groasepuncUUum^ Kirby, 8p.n. (p. 128.) 

FiQ. 3. Lygixtu subrufenceuB, Kirby. (p. 128.) 

Fio. 4. BrachyrhynchtLS lignicoluSf Kirby, sp.n. (p. 129.) 

Fig. 5. Ricania Jlavifrontalis^ Kirby, 8p.n. (p. 131.) 

FlQ. 6. Paurostawria deltcata, Kirby, 8p.ii. (p. 133.) 

Fio. 7. Varcia Jlavieostalis, Kirby, 8p.n. (p. 133.) 

Fio. 8. Nogodina ajffinis (Kirby). (p. 134.) 

Fio. 9. Nogodina hyalina (Kirby). (p. 134.) 

Fio. 10. Nogodina svhviridis, Kirby, sp.n. (p. 136.) 

Fio. 11. Nogodina mbviridiSj Kirby, sp.n., var. (p. 136.) 

Fio. 12. Bidis arxBtdla, Kirby, sp.n. (p. 136.) 

Fio. 13. Bidia aristella, iCirby, sp.n. (p. 136.) 

Fio. 14. Clovia eximia, Kirby, 8p.n. (p. 137.) 

Fio. 16. Issua (?) andrewsif Kirby, sp.n. (p. 138.) 

Fio. 16. Idiocencs (?) punctatus^ Kirby, sp.n. (p. 138.) 
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PLATE XVI. 

Arachnida. 

Fio. 1. Chelifer murrayi^ Pocock, sp.n. Much magnified, (p. 16$.) 

Fia. la. Chelifer murrayi. Flagellum of movable digit of maodible. 
(p. 156.) 

Fio. 2. Ar^iope reinwardti (DoL). Enlarged one-fourth, (p. 169.) 

Fig. 3. Cyrtophora unicolor (Dol.). Enlarged one-fourth, (p. 160.) 

[This figure and that of Argiope reinwardti are taken from specimens 
preserved in alcohol. According to Mr. Andrews the abdomen in living 
examples is more voluminous, and in the case of C. unicolor the 
anterior prominences project much less than here represented.] 

Fio. 4. Eeteropoda listeria Pocock, sp.n. Face and mandibles, (p. 161.) 

[The beard of bristles clothing the front of the upper half of the 
mandibles stands out more clearly in the actual specimen than in the 
figure.] 

Fig. 4a. Eeteropoda listeri. Vulva. ?. (p. 161.) 

Fio. 46. Eeteropoda listeri. Tarsus and distal end of palpus of S from 
below, (p. 161.) 

Fig. 4o. Eeteropoda listen. Bifid tip of flagellum and its sheath of 
palpal organ, (p. 161.) 

Fig. 4d Eeteropoda listeri. Tibial spine of palp of $ from the side, 
(p. 161.) 






CHRISTMAS ISLAND. 



\ 





'I 




FO Pidk^iCm^\^itl, <U «IA 



PLATE XVII. 

Ptttosparum nativitcUis, Baker, ^, sp . n. (p. 1 7 1 . ) 

Fio. 1. Branchlet showing inflorescence (natural size). 

Fig. 2. Flower ( x 6). 

Fia. 3. Sepal ( x 5). 

Fig. 4. Petal ( x 5). 

Fig. 6. Stamens and ovary not fully developed ( x 5). 

Fig. 6. Ovary not fully developed ( x 6). 

Fig. 7. Bract ( x 5). 
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PLATE XVIII. 

Panicum andretosiy Rendle, ap.n. (p. 192.) 

Fig. 1. Barren glume, i, viewed from inside. 

Fio. 2. Barren glume, ii, viewed from inside. 

Fio. 3. Barren glume, iii, viewed from inside and showing the empty 
pale. 

Fig. 4. Fertile glume. Dorsal view. 

Natural size. Figs. 1-4, parts of spikelet, x 18. 
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PLATE XIX. 

Fossil Corals. 

FiQ. 1. Cceloria andrewsi^ Qregory, 8p.n. Transverse section. 

Fio. 2. Mosatidrina equiseptOj Qregory, sp.n. Transverse section. 

Fig. 3. Orbicella murrayij Gregory, sp.n. Transverse section. 

Fig. 4 OrbiceUa proBkelioporaj Gregory, sp.n. Transverse section. 

Fig. 6. Acanthcutrcea pcUuLa^ Gregory, var. nov. paueiderUcUa. Trans- 
verse section. 

Fig. 6. Aniaoccenia favoide$^ Gregory, sp.n. Transverse section. 

Fig. 7. Anisocania murrayij Gregory, sp.n. Transverse section. 

Fig. 8. Coscinarcea andrewn, Gregory, sp.n. Transverse section. 

All the figures twice natural size. 



Fo99tt Corals 

All *2 rfv-T-7.... 



cc 



PLATE XX. 

FORAMINIFERAL LiUESTONES. 

Fig. 1. No. 2. Oldest Limestone (Eocene or Oligocene) from south 
end of Flying Fish Cove, x 15. (p. 226.) 

FiQ. 2. No. 522. 7 Oligocene Limestone, B of section, Flying Fish 
Cove. X 15. (p. 231.) 

Fig. 3. No. 924. Miocene Orbitoidal Limestone, Flying Fish Cove. 
X 15. (p. 233.) 

Fig. 4. No. 220. Miocene Orbitoidal Limestone, Flying Fish Cove. 
X 15. (p. 239.) 

Fig. 5. No. 844. Miocene Orbitoidal Limestone, Flying Fish Cove. 
X 5. (p. 242.) 

Fig. 6. No. 562. Miocene Orbitoidal Limestone, Flying Fish Cove. 
X 10. (p. 243.) 

Fig. 7. No. 521. White Limestone from pinnacles at 500 feet over 
Flying Fish Cove, x 5^. (p. 245.) 

Fig. 8. No. 841. White Limestone from pinnacles at 500 feet over 
Flying Fish Cove, x 6. (p. 248.) 

Fig. 9. No. 549. Miocene Orbitoidal Limestone, Flying Fish Cove. 
X 6. (p. 250.) 
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FORAHINIFKRAL LDIJBBTOin& 

Fio. 10. Specimen No. 96S. Miooene Orhitoidal Limestone, eonth of 
Flying Fish Cove, x 6. (p. 252.) 

Fio. IL Specimen No. 347. Eocene or Oligooene Limestone from 
high cliff in Sidn^'s Dale (see map), x 15. (p. 254.) 

Fig. 12. Specimen No. 835. Miooene Orbitoidal Limestone, south of 
Flying Fish Cova x 5. (p. 254.) 

Fio. 13. Specimen No. 827. Miocene Orbitoidal Limestone, south oi 
Flying Fish Cove, x 4J. (p. 255.) 

Fio. 14. Specimen No. 827. Miocene OrlMt<Hdal Limestone, south of 
Flying Fish Cove, x 6. (p. 255.) 

Fio. 15, Specimen No. 581. Miocene Orbit<Mdal Limestona x 5. 
(p. 255.) 

FiQ. 16. Specimen No. 986. Pebble of Orbitoidal Limestone in raised 
beach, north of Flying Fish Cove, x 2. (p. 253.) 

Fio. 17. Specimen No. 5. From cracks in basalt on south side oi 
Flying Fish Cove, x 15. (p. 258.) 
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List of the Specimens of Fish in the Collection of the British 
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Catalogue of Lophobranchiate Fish in the Collection of the 
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Described and figured by Prof. Alcide D'Orbigny in the 
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Museum, collected by M. Ramon de la Sagra. Described 
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" Bonite,' " and in the " Histoire naturelle des Mollusques 
" Pt^ropodes." Par MM. P. C. A. L. Rang et Souleyet. 
Pp. iv., 27. 1855, 12mo. &d. 

Catalogue of the Phaneropneumona, or Terrestial Operculated 
Mollusca, in the Collection of the British Museum. By 
Dr. L. Pfeiffer. Pp. 324. [With an Alphabetical Index.] 
1852, 12mo. 5«. 
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Pfeiffer. Pp. iv., 192. Woodcuts. 1855, 12mo. is. 6d. 
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Pfeiffer. Pp. iv., 150. Woodcuts. 1857, 12mo. Is. 9d. 

List of the Mollusca in the Collection of the British Museum. 
By John Edward Gray, Ph.D., F.R.S., &c. 
Parti. Volutid». Pp.23. 1855, 12mo. 6d, 
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BRACHIOPODA. 
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POLYZOA. 
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F.R.S. Pp. viii., 39. 38 Plates. [With a Systematic 
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CRUSTACEA. 

Catalogue of the Specimens of Amphipodous Crustacea in 
the Collection of the British Museum. By C. Spence Bate, 
F.R.S., Ac. Pp. iv., 399. 58 Plates. [With an Alpha- 
betical Index.] 1862, 8vo. \l. 5s. 

ARACHNIDA. 

Descriptive Catalogue of the Spiders of Burma^ based upon 
the Collection made by Eugene W. Oates and preserved in 
the British Museum.* By T. Thorell. Pp. xxxvi., 406. 
[With Systematic List and Alphabetical Index.] 1895, 
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MYRIOPODA. 

Catalogue of the Myriapoda in the Collection of the British 
Museum. By George Newport, F.R.S., P.E.S., &c. Part I. 
Chilopoda. Pp. iv., 96. [With an Alphabetical Index.] 
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WoUaston, M.A., F.L,S. Pp. xvi., 234 : 1 Plate. [With 
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graphical and Alphabetical Indexes.] 1864, 8vo. 10^. 6d. 
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Frontispiece and 9 Plates. 1860, 8vo. 75. 

Catalogue of HispidsB in the Collection of the British 
Museum. By Joseph S. Baly, M.E.S., &c. Part I. Pp. x., 
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8vo. 68. 
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F.L.S. :— 
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Pp. iv., 99-237. 1848, 12mo. 25. 

Catalogue of Hymenopterous Insects in the Collection of the 
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Part V. Vespidaa. Pp. 147. 6 Plates. [With an Alpha- 
betical Index.] 1857, 6s. 

Part VI. Formicidae. Pp. 216. 14 Plates. [With an 
Alphabetical Index.] 1858, 65. 
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Pp. xxviii., 450. 16 Coloured Plates. [With Systematic 
and Alphabetical Indexes.] 1882, 8vo. 1 /. I8.s. 
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Part IX. The Macrolepidoptera Heterocera of Ceylon. 
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Butler, F.L.S., &c. Pp. iv., 303. 3 Plates. 1869, 8vo. 7s. 6d. 
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Part XXX. Pp. 836-1096. [With an Alpha- 
betical Index to Parts XXVII.-XXX.] 1864, 4^. 
Part XXXI. Supplement. Pp. 1-321. 1864, 5^. 
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2s. 6rf. 
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Part V. TettigidsB. — Supplement to the Catalogue of 
Blattariae. — Supplement to the Catalogue of Dermaptera 
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contained in the Collection of the British Museum. By 
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Vol. II. The Genus Turbinaria ; the Genus Astrseopora. 
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Frederick Smith, V.P.E.S. Pp. 236. 6 Plates. [With an 
Alphabetical Index.] 1858, 12mo. 6^. 
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Collection of the British Museum. By George Johnston, 
M.D., Edin., F.R.C.L., Ed., Ll.D., Mariechal Coll., Aber- 
deen, (&c. Pp. 365. Woodcuts and 24 Plates. [With an 
Alphabetical In«lex.] 1865, 8vo. 7«. 
Catalogue of the British Echinoderms in the British Museum 
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to figures. 12mo. : — 

Part IV. Crustacea. By A. White. Pp.iv.,141. (With 
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including Synonyms.] 1886, 8vo. 4s. 
Part IV. Containing the Order Ungulata, Suborder 
Proboscidea. Pp. xxiv., 235. 32 Woodcuts. [With 
Systematic Index, and Alphabetical Index of Genera 
and Species, including Synonyms.] 1886, 8vo. 5«. 
Part V. Containing the Group Tillodontia, the Orders 
Sirenia, Cetacea, Edentata, Marsupialia, Monotremata, 
and Supplement. Pp. xxxv., 345. 55 Woodcuts. 
[With Systematic Index, and Alphabetical Index of 
Genera and Species, including Synonyms.] 1887, 
8vo. 68, 
Catalogue of the Fossil Birds in the British Museum (Natural 
History). By. Richard Lydekker, B.A. Pp. xxvii., 368. 
75 Woodcuts. [With Systematic Index, and Alphabetical 
Index of Genera and Species, including Synonyms.] 1891, 
8vo. 105. 6d. 
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Catalogue of the Fossil Reptilia and Amphibia in the British 
Museum (Natural History). By Richard Lydekker, B.A., 
F.G.S. :— 

Part I. Containing the Orders Omithosauria, Crocodilia, 
Dinosauria^ Squamata, Ehynchocephalia, and Pro- 
terosauria. Pp. xxviii., 309. 69 Woodcuts. [With 
Systematic Index, and Alphabetical Index of Genera 
and Species, including Synonyms.] 1888, 8vo. Is. 6d, 

Part II. Containing the Orders Ichthyopterygia and 
Sauropterygia. Pp. xxi., 307. 85 Woodcuts. [With 
Systematic Index, and Alphabetical Index of Genera 
and Species, including Synonyms.] 1889, 8vo. 7s. &d. 

Part III. Containing the Order Chelonia. Pp. xviii., 
239. 53 Woodcuts. [With Systematic Index, and 
Alphabetical Index of Genera and Species, including 
Synonyms.] 1889, 8vo. 7«. 6d. 

Part IV. Containing the Orders Anomodontia, Ecaudata, 
Caudata, and Labyrinthodontia ; and Supplement. 
Pp. xxiii., 295. 66 Woodcuts. [With Systematic 
Index, Alphabetical Index of Genera and Species, 
including Synonyms, and Alphabetical Index of 
Genera and Species to the entire work.] 1890, 8vo. 
Is.Gd. 

Catalogue of the Fossil Fishes in the British Museum (Natural 
History). By Arthur Smith Woodward, F.G.S., F.Z.S. :— 

Part I. Containing the Elasmobranchii. Pp. xlvii., 
474. 13 Woodcuts and 17 Plates. [With Alphabetical 
Index, and Systematic Index of Genera and Species.] 
1889, 8vo. 21s. 

Part II. Containing the Elasmobranchii (Acanthodii), 
Holocephali, Ichthyodorulites, Ostracodermi, Dipnoi, 
and Teleostomi (Crossopterygii and Chondrostean 
Actinopterygii). Pp. xliv., 567. 58 Woodcuts and 
16 Plates. [With Alphabetical Index, and Systematic 
Index of Genera and Species.] 1891, 8vo. 21s. 

Part III. Containing the Actinopterygian Teleostomi 
of the Orders Ghondrostei (concluded), Protosjwndyli, 
Aetheospondyliy and Isospondyli (in part). Pp. xlii., 
544. 45 Woodcuts and 18 Plates. [With Alphabetical 
Index, and Systematic Index of Genera and Species.] 
1895, 8vo. 21a. 

Systematic List of the Edwards Collection of British Oligocene 
and Eocene MoUusca in the British Museum (Natural 
History), with references to the type-specimens from 
similar horizons contained in other collections belonging 
to the Geological Department of the Museum. By Richard 
Bullen Newton, F.G.S. Pp. xxviii., 365. [With table of 
Families and Genera, Bibliography, Correlation-table, 
Appendix, and Alphabetical Index.] 1891, 8vo. 6s, 
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Catalogue of Tertiary Mollnsca in the Department of Geology, 
British Museum (Natural History). Part I. The Austra- 
lasian Tertiary Mollusca. By Qeorare F. Harris, F.G.S., etc. 
Pp. xxvi., 407. 8 Plates. [With Table of Families, Genera, 
and Subgenera, and Index.] 1897, 8vo. 10.^. 
Catalogue of the Fossil Cephalopoda in the British Museum 
(Natural History) : — 

Parti. Containing part of the Suborder Nautiloidea, con- 
siHting of the families Orthoceratidae, Endoceratidse, 
Actinoceratidae, Gomphoceratidae, Ascoceratidae, 
Poterioceratidae, Cyrtoceratidae, and Supplement. Bj- 
Arthur H. Foord, F.G.S. Pp. xxxi., 344. 51 Woodcuts. 
[With Systematic Index, and Alphabetical Index of 
Genera and Species, including Synonyms.] 1888, 
8vo. 10s. 6d. 
Part 11. Containing the remainder of the Suborder 
Nautiloidea, consisting of the families Lituitidae, 
Tronhoceratidae, Nautilidae, and Supplement. By 
Arthur H. Foord, F.G.S. Pp. xxviii., 407. 8(5 Wood- 
cuts. [With Systematic Index, and Alphabetical 
Index of Genera and Species, including Synonyms.] 
1891, 8vo. 155. 
Part III. Containing the Bactritidae, and part of the 
Subarder Ammonoidea. By Arthur H. Foord, Ph.D., 
F.G.S., and George Charles Crick, A.R.S.M., F.G.S. 
Pp. xxxiii., 303. 146 Woodcuts. [With Systematic 
Index of Genera and Species, and Alphabetical Index.] 
1897, 8vo. 12s. 6d. 
List of t heTypes and Figured Specimens of Fossil Cephalopoda 
in the British Museum (Natural History). By G. C. Crick, 
F.G.S. Pp. 103. [With Index.] 1898, 8vo. 25. 6d. 
A Catalogue of British Fossil Crustacea, with their Synonyms 
and the Range in Time of each Genus and Order. By 
Henry Woodward, F.R.S. Pp. xii., 155. [With an 
Alphabetical Index.] 1877, 8vo. 5s. 
Catalogue of the Fossil Bryozoa in the Department of 
Geology, British Museum (Natural History): — The Jurassic 
Bryozoa. By J. W. Gregory, D.Sc, F.G.S., F.Z.S. Pp. 
[viii.,] 239. 22 Woodcuts and 11 Plates. [With List of 
Species and Distribution, Bibliography, Index, and 
Explanation of Plates.] 1896, 8vo. 10s. 
A Catalogue of the Fossil Bryozoa in the Department of 
Geology, British Museum (Natural History) : — The Creta- 
ceous Bryozoa. Vol. I. By J. W. Gregory, D.Sc, F.G.S., 
Pp. viii., 457. C4 Woodcuts and 17 Plates. [With Index 
and Explanation of Plates.] 1899, 8vo. 16s. 
Catalogue of the Blastoidea in the Geological Department of 
the British Museum (Natural History), with an account of 
the morphology and systematic position of the group, and 
a revision of the genera and species. By Robert Etheridge, 
jun., of the Department of Geology, British Museum 
(Natural Historv), and P. Herbert Carpenter, D.Sc, F.R.S., 
F.L.S. (of Eton College). Pp. xv., 322. 20 Plates. [With 
Preface by Dr. H. Woodward, Table of Contents, General 
Index, Explanations of the Plates, &c] 1886, 'I to. 25s. 



